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FIFI O OF TH E INVENTION 
The present invention relates generally to the idem meat ton and isolation of novel DNA and to the 
recombinant production of novel polypeptides. 

RACKGROUNn OF THE I NVENTION 
Extracellular proteins play important roles in, among other things, the formation, differentiation and 
maintenance of multicellular organisms. The fate of many individual cells, e.g., proliferation, migrauon, 
differentiation, or interaction with other cells, is typically governed by information received from other cells 
and/or the immediate environment. This information is often transmitted by secreted polypeptides (for mstance, 
mitogenic factors, survival factors, cytotoxic factors, differentiation factors, neuropeptides, andhormones) whtch 
are in turn, received and interpreted by diverse cell receptors or membrane-bound proteins. These secreted 
polypeptides or signaling molecules normally pass through the cellular secretory pathway to reach the.r sue of 
action in the extracellular environment. 

Secreted proteins have various industrial applications, including as pharmaceuticals, diagnostics, 
biosensors and bioreactors. Most protein drugs avat.able at present, such as thrombolytic agents, interferons, 
interleukins, erythropoietins, colony stimulating factors, and various other cytokines, are secretory protems. 
Their receptors, which are membrane proteins, also have potential as therapeutic or diagnostic agents. Efforts 
are being undertaken by both industry and academia to identify new, native secreted proteins. Many efforts are 
focused on the screening of mammalian recombinant DNA libraries to identify the coding sequences for novel 
secreted proteins. Examples of screening methods and techniques are described in the literature [see, for 
example Klein et al., ^ N.tl. Acad. Sci. 93:7108-71 13 (1996); U.S. Patent No. 5,536,637)]. 

Membrane-bound proteins and receptors can play important roles in, among other things, the format.on, 
differentiation and maintenance of multicellular organisms. The fate of many individual cells, e.g., proliferation, 
migration, differentiation, or interaction with other cells, is typically governed by information recetved from 
other cells and/or the immediate environment. This information is often transmitted by secreted polypepudes 
(for instance, mitogenic factors, survival factors, cytotoxic factors, differentiation factors, neuropepudes, and 
hormones) which are, in turn, received and interpreted by diverse cel. receptors or membrane-bound protems. 
Such membrane-bound proteins and cell receptors include, but are no, limited to, cytokine receptors, receptor 
kinases receptor phosphatases, receptors involved in cell-cell interactions, and cellular adhesin molecules hke 
selectins and integrins. For instance, transduction of signals that regulate cel. growth and differenttauon ,s 
regulated in part by phosphorylation of various cellular proteins. Protein tyrosine kinases, enzymes that catalyze 
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that process, can also act as growth factor receptors. Examples include fibroblast growth factor receptor and 
nerve growth factor receptor. 

Membrane-bound proteins and receptor molecules have various industrial applications, including as 
pharmaceutical and diagnostic agents. Receptor immunoadhesins, for instance, can be employed as therapeutic 
agents to block receptor-ligand interactions. The membrane-bound proteins can also be employed for screening 
5 of potential peptide or small molecule inhibitors of the relevant receptor/ligand interaction. 

Efforts are being undertaken by both industry and academia to identify new, native receptor or 
membrane -bound proteins. Many efforts are focused on the screening of mammalian recombinant DN A libraries 
to identify the coding sequences for novel receptor or membrane-bound proteins. 

10 1. PRQ241 

Cartilage is a specialized connective tissue with a large extracellular matrix containing a dense network 
of collagen fibers and a high content of proteoglycan. While the majority of the proteoglycan in cartilage is 
aggrecan, which contains many chondroitin sulphate and keratin sulphate chains and forms multimolecular 
aggregates by binding with link protein to hyaluronan, cartilage also contains a number of smaller molecular 

15 weight proteoglycans. One of these smaller molecular weight proteoglycans is a protein called biglycan, a 
proteoglycan which is widely distributed in the extracellular matrix of various other connective tissues including 
tendon, sclera, skin, and the like. Biglycan is known to possess leucine-rich repeat sequences and two 
chondroitin sulphate/dermatan sulphate chains and functions to bind to the cell-binding domain of fibronectin 
so as to inhibit cellular attachment thereto. It is speculated that the small molecular weight proteoglycans such 

20 as biglycan may play important roles in the growth and/or repair of cartilage and in degenrative diseases such 
as arthritis. As such, there is an interest in identifying and characterizing novel polypeptides having homology 
to biglycan protein. 

We herein describe the identification and characterization of novel polypeptides having homology to the 
biglycan protein, wherein those polypeptides are herein designated PR0241 polypeptides. 

25 

2. PRQ243 

Chordin (Xenopus, Xchd) is a soluble factor secreted by the Spemann organizer which has potent 
dorsalizing activity (Sasai et aL, Cell 79: 779-90 (1994); Sasai et aL, Nature 376: 333-36 (1995). Other 
dorsalizing factors secreted by the organizer are noggin (Smith and Harlan, Cell 70: 829-840 (1992); Lamb et 

30 al y Science 262: 713-718 (1993) and follistatin (Hemmanti-Brivanlou et aL , Cell 77: 283-295 (1994). Chordin 
subdivides primitive ectoderm into neural versus non-neural domains, and induces notochord and muscle 
formation by the dorsalization of the mesoderm. It does this by functioning as an antagonist of the ventralizing 
BMP-4 signals. This inhibition is mediated by direct binding of chordin to BMP-4 in the extracellular space, 
thereby preventing BMP-4 receptor activation by BMP-4 (Piccolo et al. y Develop. Biol. 182: 5-20 (1996). 

35 BMP^4 is expressed in a gradient from the ventral side of the embryo, while chordin is expressed in 

a gradient complementary to that of BMP-4. Chordin antagonizes BMP-4 to establish the low end of the BMP-4 
gradient. Thus, the balance between the signal from chordin and other organizer-derived factors versus the BMP 
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signal provides the ectodermal germ layer with its dorsal-ventral positional information. Chordin may also be 
involved in the dorsal-ventral patterning of the central nervous system (Sasai et al, Cell 79: 779-90 (1994). It 
also induces exclusively anterior neural tissues (forebrain-type), thereby anteriorizing the neural type (Sasai et 
al, Cell 79: 779-90 (1997). Given its role in neuronal induction and patterning, chordin may prove useful in the 
treatment of neurodegenerative disorders and neural damage, e.g., due to trauma or after chemotherapy. 
5 We herein describe the identification and characterization of novel polypeptides having homology to the 

chordin protein, wherein those polypeptides are herein designated PR0243 polypeptides. 

3. PRQ299 

The notch proteins are involved in signaling during development. They may effect asymmetric 
10 development potential and may signal expression of other proteins involved in development. [See Robey, E., 

Curr. Qpin. Genet. Dev. , 7(4):551 (1997), Simpson, P., Curr. Opin. Genet. Dev., 7i4):537 (1997), Blobel, 

CP., Cell . 90(41:589 (1997)], Nakayama, H. et ah, Dev. Genet. , 2U1) :21 (1997), Nakayama, H. et al., Dev. 

Genet. , 21(1) :21 (1997), Sullivan, S.A. et al., Dev. Genet. . 20(3) :208 (1997) and Hayashi, H. et al., Int. J. 

Dev. Biol. , 40(6) : 1089(1996).] Serrate-mediated activation of notch has been observed in the dorsal 
15 compartment of the Drosophila wing imaginal disc. Fleming et al., Development , 124(1 5): 2973 (1997). Notch 

is of interest for both its role in development as well as its signaling abilities. Also of interest are novel 

polypeptides which may have a role in development and/or signaling. 

We herein describe the identification and characterization of novel polypeptides having homology to the 

notch protein, wherein those polypeptides are herein designated PR0299 polypeptides. 

20 

4. PRQ323 

Dipeptidases are enzymatic proteins which function to cleave a large variety of different dipeptides and 
which are involved in an enormous number of very important biological processes in mammalian and non- 
mammalian organisms. Numerous different dipeptidase enzymes from a variety of different mammalian and 
25 non-mammalian organisms have been both identified and characterized. The mammalian dipeptidase enzymes 
play important roles in many different biological processes including, for example, protein digestion, activation, 
inactivation, or modulation of dipeptide hormone activity, and alteration of the physical properties of proteins 
and enzymes. 

In light of the important physiological roles played by dipeptidase enzymes, efforts are being undertaken 
30 by both industry and academia to identify new, native dipeptidase homologs. Many efforts are focused on the 
screening of mammalian recombinant DNA libraries to identify the coding sequences for novel secreted and 
membrane-bound receptor proteins. Examples of screening methods and techniques are described in the 
literature [see, for example, Klein et al., Proc. Natl. Acad. Sci. . 93:7108-7113 (1996); U.S. Patent No. 
5,536,637)]. 

35 We herein describe the identification and characterization of novel polypeptides having homology to 

various dipeptidase enzymes, designated herein as PR0323 polypeptides. 
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5. PRQ327 

The anterior pituitary hormone prolactin is encoded by a member of the growth 
hormone/prolactin/placental lactogen gene family. In mammals, prolactin is primarily responsible for the 
development of the mammary gland and lactation. Prolactin functions to stimulate the expression of milk protein 
genes by increasing both gene transcription and mRNA half-life. 
5 The physiological effects of the prolactin protein are mediated through the ability of prolactin to bind 

to a cell surface prolactin receptor. The prolactin receptor is found in a variety of different cell types, has a 
molecular mass of approximately 40,000 and is apparently not linked by disulfide bonds to itself or to other 
subunits. Prolactin receptor levels are differentially regulated depending upon the tissue studied. 

Given the important physiological roles played by cell surface receptor molecules in vivo, efforts are 
10 currently being undertaken by both industry and academia to identify new, native membrane-bound receptor 
proteins, including those which share sequence homology with the prolactin receptor. Many of these efforts are 
focused on the screening of mammalian recombinant DNA libraries to identify the coding sequences for novel 
Iq membrane-bound receptor proteins. Examples of screening methods and techniques are described in the 
V3 literature [see, for example, Klein et al., Proc. Natl. Acad. Sci. . 93:7108-7113 (1996); U.S. Patent No. 
*P 15 5,536,637)]. 

CO w e herein describe the identification and characterization of novel polypeptides having significant 

*: j homology to the prolactin receptor protein, designated herein as PR0327 polypeptides. 

O 6. PRQ233 

hj 20 Studies have reported that the redox state of the cell is an important determinant of the fate of the cell. 

H Furthermore, reactive oxygen species have been reported to be cytotoxic, causing inflammatory disease, 

12 including tissue necrosis, organ failure, atherosclerosis, infertility, birth defects, premature aging, mutations and 

malignancy. Thus, the control of oxidation and reduction is important for a number of reasons, including the 
control and prevention of strokes, heart attacks, oxidative stress and hypertension. 
25 Oxygen free radicals and antioxidants appear to play an important role in the central nervous system 

after cerebral ischemia and reperfusion. Moreover, cardiac injury, related to ischaemia and reperfusion has been 
reported to be caused by the action of free radicals. In this regard, reductases, and particularly, oxidoreductases, 
are of interest. In addition, the transcription factors, NF-kappa B and AP-1 , are known to be regulated by redox 
state and to affect the expression of a large variety of genes thought to be involved in the pathogenesis of AIDS, 
30 cancer, atherosclerosis and diabetic complications. Publications further describing this subject matter include 
Kelsey et ah, Br. J. Cancer, 76(7):852-854 (1997); Friedrich and Weiss, J. Theor. Biol. . 187(4): 529-540 (1997) 
and Pieulle et ah, J. BacterioL, 179(1 8): 5684-5692 (1997). Given the physiological importance of redox 
reactions in vivo, efforts are currently being under taken to identify new, native proteins which are involved in 
redox reactions. We describe herein the identification and characterization of novel polypeptides which have 
35 homology to reductase, designated herein as PR0233 polypeptides. 
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Antibodies typically bind to CRTAM proteins with high affinity. Zlotnik, A., Faseb, 10(6): A1037, Abr. 216, 
June 1996. Given the physiological importance of T cell antigens and immune processes in vivo, efforts are 
currently being under taken to identify new, native proteins which are involved in immune responses. See also 
Kennedy et al., U.S. Pat. No. 5,686,257 (1997). We describe herein the identification and characterization of 
novel polypeptides which have homology to CRTAM, designated in the present application as PR0355 
polypeptides. 



11. PRQ357 

Protein-protein interactions include receptorand antigencomplexes and signaling mechanisms. As more 
is known about the structural and functional mechanisms underlying protein-protein interactions, protein-protein 
10 interactions can be more easily manipulated to regulate the particular result of the protein-protein interaction. 
Thus, the underlying mechanisms of protein-protein interactions are of interest to the scientific and medical 
community. 

All proteins containing leucine-rich repeats are thought to be involved in protein-protein interactions. 
Leucine-rich repeats are short sequence motifs present in a number of proteins with diverse functions and cellular 
15 locations. The crystal structure of ribonuclease inhibitor protein has revealed that leucine-rich repeats 
correspond to beta-alpha structural units. These units are arranged so that they form a parallel beta-sheet with 
one surface exposed to solvent, so that the protein acquires an unusual, nonglobular shape. These two features 
have been indicated as responsible for the protein-binding functions of proteins containing leucine-rich repeats. 
See, Kobe and Deisenhofer, Trends Biochem. Sci., 19( 10):4 15-421 (Oct. 1994). 
20 A study has been reported on leucine-rich proteoglycans which serve as tissue organ.zers, orienting and 

ordering collagen fibrils during ontogeny and are involved in pathological processes such as wound healing, 
tissue repair, and tumor stroma formation. Iozzo, R. V., Crit Rev Biochem. Mol. Biol. , 32(2):141-174 
(1997). Others studies implicating leucine rich proteins in wound healing and tissue repair are De La Salle, C, 
et al. , Vnnv Rev Fr. Hematol. (Germany), 37(4):215-222 (1995), reporting mutations in the leucine rich motif 
25 in a complex associated with the bleeding disorder Bernard-Soulier syndrome, Chlemetson, K. J., Thromb, 
Haemost . (Germany), 74(1): 111-116 (July 1995), reporting that platelets have leucine rich repeats and Ruoslahti, 
E. I., et al., WO9110727-A by La Jolla Cancer Research Foundation reporting that decorin binding to 
transforming growth factor? has involvement in a treatment for cancer, wound healing and scarring. Related by 
function to this group of proteins is the insulin like growth factor (IGF), in that it is useful in wound-healing and 
30 associated therapies concerned with re-growth of tissue, such as connective tissue, skin and bone; in promoting 
body growth in humans and animals; and in stimulating other growth-related processes. The acid labile subunit 
(ALS) of IGF is also of interest in that it increases the half-life of IGF and is part of the IGF complex invivo. 
Another protein which has been reported to have leucine-rich repeats is the SLIT protein which has been 
reported to be useful in treating neuro-degenerative diseases such as Alzheimer's disease, nerve damage such 
35 as in Parkinson's disease, and for diagnosis of cancer, see, Artavanistsakonas, S. and Romberg, J. M., 
WO9210518-A1 by Yale University. Also of interest is LIG-1, a membrane glycoprotein that is expressed 
specifically in glial cells in the mouse brain, and has leucine rich repeats and immunoglobulin-like domains. 
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Suzuki, et al. , J. Biol. Chem. (U.S.), 271(37):22522 (1996). Other studies reporting on the biological functions 
ofproteins having leucine rich repeats include: Tayar, N., et al., Mol Cell Endocrinol ., (Ireland), 125(l-2):65- 
70(Dec. 1996) (gonadotropin receptor involvement); Miura, Y., et al., Nippon Rinsho (Japan), 54(7): 1784-1789 
(July 1996) (apoptosis involvement); Harris, P. C. et al., I Am. Soc. Nephrol., 6(4): 1 125-1 133 (Oct. 1995) 

(kidney disease involvement). 

Efforts are therefore being undertaken by both industry and academia to identify new proteins having 
leucine rich repeats to better understand protein-protein interactions. Of particular interest are those proteins 
having leucine rich repeats and homology to known proteins having leucine rich repeats such as the acid labile 
subunit of insulin-l.ke growth factor. Many efforts are focused on the screening of mammalian recombinant 
DN A libraries lo identify the coding sequences for novel secreted and membrane-bound proteins having leucine 
rich repeats. Examples of screening methods and techniques are described in the literature [see, for example, 
Klein et al., Proc Natl. Acad. Sci. . 93:7108-7113 (1996); U.S. Patent No. 5,536,637)]. 

We describe herein the identification and characterization of novel polypeptides having homology to the 
acid labile subunit of insulin-like growth factor, designated in the present application as PR0357 polypeptides. 



15 12. PRQ715 

Control of cell numbers in mammals is believed to be determined, in part, by a balance between cell 
proliferation and cell death. One form of cell death, sometimes referred to as necrotic cell death, is typically 
characterized as a pathologic form of cell death resulting from some trauma or cellular injury. In contrast, there 
is another, "physiologic" form of cell death which usually proceeds in an orderly or controlled manner. This 
20 orderly or controlled form of cell death is often referred to as "apoptosis" [see, e.g., Barr et al., 
Bio/Technology. 12:487-493 (1994); Steller et al., Science , 267:1445-1449 (1995)]. Apoptotic cell death 
naturally occurs in many physiological processes, including embryonic development and clonal selection in the 
immune system [Itoh et al., Cell, 66:233-243 (1991)]. Decreased levels of apoptotic cell death have been 
associated with a variety of pathological conditions, including cancer, lupus, and herpes virus infection 
25 [Thompson, Science . 267: 1456- 1462 (1995)] . Increased levels of apoptotic cell death may be associated with 
a variety of other pathological conditions, including AIDS, Alzheimer's disease, Parkinson's disease, 
amyotrophic lateral sclerosis, multiple sclerosis, retinitis pigmentosa, cerebellar degeneration, aplastic anemia, 
myocardial infarction, stroke, reperfusion injury, and toxin-induced liver disease [see, Thompson, supral 

Apoptotic cell death is typically accompanied by one or more characteristic morphological and 
30 biochemical changes in cells, such as condensation of cytoplasm, loss of plasma membrane microvilli, 
segmentation of the nucleus, degradation of chromosomal DNA or loss of mitochondrial function. A variety 
of extrinsic and intrinsic signals are believed to trigger or induce such morphological and biochemical cellular 
changes [Raff, Nature. 356:397-400 (1992); Steller, supra; Sachs et al., Blood. §2:15 (1993)]. For instance, 
they can be triggered by hormonal stimuli, such as glucocorticoid hormones for immature thymocytes, as well 
35 as withdrawal of certain growth factors [Watanabe-Fukunaga et al., Nature, 356:314-317 (1992)]. Also, some 
identified oncogenes such as myc, rel, and El A, and tumor suppressors, like P 53, have been reported to have 
a role in inducing apoptosis. Certain chemotherapy drugs and some forms of radiation have likewise been 
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observed to have apoptosis-inducing activity IThompson, supra! 

Various molecules, such as tumor necros.s factor-a" ("TNF-a"), tumor necrosis factor-P ("TNF-P" or 
"lymphotoxin-a"), .ym P hotoxin-P ("LT-P"), CD30 ligand, CD27 ligand, CD40 Hgand, OX-40 ligand, 4-1BB 
Ugand Apo-1 ligand (also referred to as Fas ligand or CD95 ligand), and Apo-2 ligand (also referred to as 
TRAIL) have been identified as members of the tumor necrosis factor ("TNF") family of cytokines [See, e.g. , 
5 Gruss and Dower, Blood, 85:3378-3404 (1995); Pit.i e. a.., ... Biol- Chem. , 271; .2687-12690 (1996); Wiley 
e, al., immunity . 3:673-682 (1995); Browning et al., Cell, 72:847-856 (1993); Armi.age et al. Nature, 352:80- 
82 (1992)|. Among these molecules, TNF-a, TNF-P, CD30 ligand, 4-1BB ligand, Apo-1 ligand, and Apo-2 
ligand (TRAIL) have been reported to be involved in apoptotic cell death. Both TNF-a and TNF-P have been 
reported to induce apoptotic death in susceptible tumor cells [Schmid et al., Proc Natl. Acad. Sci. , 83:1881 
10 (1986)- Dealtry e, al., F.,r J. Immunol. . 17:689 (1987)]. Zheng et al. have reported that TNF-a is involved 
in post-stimulation apoptosis of CD8-positive T cells [Zheng et al., Nature, 317,348-351 (1995)]. Other 
investigators have reported that CD30 ligand may be involved in deletion of self-reactive T cells in the thymus 
[Amakawa et al., Cold Spring Harbor Laboratory Symposium on Programmed Gell Death, Abstr. No. 10, 
(1995)]. 

15 Mutations in the mouse Fas/Apo-1 receptor or ligand genes (called Ipr and gld. respectively) have been 

associated with some autoimmune disorders, indicating that Apo- 1 ligand may play a role in regulating the clonal 
deletion of self-reactive lymphocytes in the periphery [Krammer et al. , Purr. O p. Immunol. , 6:279-289 (1994); 
Nagata et al., Science, 267:1449-1456 (1995)]. Apo-1 ligand is also reported to induce post-stimulatton 
apoptosis in CD4-poshive T lymphocytes and in B lymphocytes, and may be involved in the elimination of 

20 activated lymphocytes when their function is no longer needed [Krammer et al., supra; Nagata et al., supra]. 
Agonist mouse monoclonal antibodies specifically binding to the Apo-1 receptor have been reported to exhtbtt 
cell killing activity that is comparable to or similar to that of TNF-« [Yonehara et al., J. E*P- Med. , 169: 1747- 
1756 (1989)]. 

Induction of various cellular responses mediated by such TNF family cytokines is believed to be imitated 
25 by their binding to specific cell receptors. Two distinct TNF receptors of approximately 55-kDa (TNFR1) and 
75-kDa (TNFR2) have been identified [Hohman et al. , J. Biol. Chem., 264: 14927-14934 (1989); Brockhaus et 
al., N.,1 Acad. Sci. . 87:3127-3131 (1990); EP 417,563, published March 20, 1991] and human and 

mouse cDN As corresponding to both receptor types have been isolated and characterized [Loetscher et al. , Cell, 
61-351 (1990)- Schall e, al., CeU, 61:361 (1990); Smith et al., Science, 248:1019-1023 (1990); Lewis et al., 
Pro , Na „. Acad. Sci.. 88:2830-2834 (1991); Goodwin et al., Mol. Cell. Biol. , 11:3020-3026 (1991)]. The 
TNF family ligands identified to date, with the exception of lymphotoxin-a, are type II transmembrane proteins, 
whose C-terminus is extracellular. In contrast, most receptors in the TNF receptor (TNFR) family identified 
to date are type I transmembrane proteins. In both the TNF ligand and receptor families, however, homology 
identified between family members has been found mainly in the extracellular domain ("ECD"). Several of the 
TNF family cytokines, including TNF-a, Apo-1 ligand and CD40 ligand, are cleaved proteolytic^ at the cell 
surface; the resulting protein in each case typically forms a homotrimeric molecule that functions as a soluble 
cytokine . TNF receptor family proteins are also usually cleaved proteolytically to release soluble receptor ECDs 
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that can function as inhibitors of the cognate cytokines. 

Recently, other members of the TNFR family have been identified. Such newly identified members of 

the TNFR family include CAR1 , HVEM and osteoprotegerin (OPG) [Brojatsch et al., CeM, 87.845-855 (1996); 

Montgomery et al., Cell, 87:427-436 (1996); Marsiers et al., J. Biol. Chem., 272: 14029-14032 (1997); Simonet 

et al., Cell, 89:309-319 (1997)]. Unlike other known TNFR-like molecules, Simonet et al., supra, report that 
5 OPG contains no hydrophobic transmembrane-spanning sequence. 

For a review of the TNF family of cytokines and their receptors, see Gruss and Dower, sudhk 
Applicants herein describe the identification and characterizationof novel polypeptides having homology 

to members of the tumor necrosis factor family of polypeptides, designated herein as PR0715 polypeptides. 

10 13. PRQ353 

The complement proteins comprise a large group of serum proteins some of which act in an enzymatic 
cascade, producing effector molecules involved in inflammation. The complement proteins are of particular 
importance in regulating movement and function of cells involved in inflammation. Given the physiological 
importance of inflammation and related mechanisms in vivo, efforts are currently being under taken to identify 
15 new, native proteins which are involved in inflamation. We describe herein the identification and 
characterization of novel polypeptides which have homology to complement proteins, designated herein as 
PR0353 polypeptides. 

14. PRQ361 

20 The mucins comprise a family of glycoproteins which have been implicated in carcinogenesis. Mucin 

and mucin-like proteins are secreted by both normal and transformed cells. Both qualitative and quantitative 
changes in mucins have been implicated in various types of cancer. Given the medical importance of cancer, 
efforts are currently being under taken to identify new, native proteins which may be useful for the diagnosis 
or treatment of cancer. 

25 The chitinase proteins comprise a family of which have been implicated in pathogenesis responses in 

plants. Chitinase proteins are produced by plants and microorganisms and may play a role in the defense of 
plants to injury. Given the importance of plant defense mechanisms, efforts are currently being under taken to 
identify new, native proteins which may be useful for modulation of pathogenesis-related responses in plants. 
We describe herein the identification and characterization of novel polypeptides which have homology to mucin 

30 and chitinase, designated in the present application as PR0361 polypeptides. 

15. PRQ365 

Polypeptides such as human 2-19 protein may function as cytokines. Cytokines are low molecular 
weight proteins which function to stimulate or inhibit the differentiation, proliferation or function of immune 
35 cells. Cytokines often act as intercellular messengers and have multiple physiological effects. Given the 
physiological importance of immune mechanisms in vivo, efforts are currently being under taken to identify new, 
native proteins which are involved in effecting the immune system. We describe herein the identification and 
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characterization of novel polypeptides winch have homology to the human 2-19 protein, des.gnated heein as 
PR0365 polypeptides. 

SUMMARY OF THF. INVENTION 

1. PRQ241 

Applicants have identified a cDNA clone that encodes a novel polypeptide having homology to biglycan 
protein, wherein the polypeptide is designated in the present application as "PR0241". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
a PR0241 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0241 
polypept.de having amino acid residues 1 to 379 of Figure 2 (SEQ ID NO:2). or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 

high stringency conditions. 

In another embodiment, the invention provides isolated PR0241 polypeptide. In particular, the 
invention provides isolated native sequence PR0241 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 to 379 of Figure 2 (SEQ ID NO:2). Another embodiment of the present 
invention is directed to a PR0241 polypeptide lacking the N-terminal signal peptide, wherein the PR0241 
polypeptide comprises about amino acids 16 to 379 of the full-length PR0241 amino acid sequence (SEQ ID 
NO:2). 
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PRQ243 

Applicants have identified a cDNA clone (DNA35917-1207) that encodes a novel polypeptide, 
designated in the present application as "PR0243". 

In one embodiment, the invention provides an isolated nucleic acid molecule having at least about 80% 
sequence identity to (a) a DNA molecule encoding a PR0243 polypeptide comprising the sequence of amino 
acids 1 or about 24 to 954 of Figure 4 (SEQ ID NO:7), or (b) the complement of the DNA molecule of (a). The 
25 sequence identity preferably is about 85%, more preferably about 90%, most preferably about 95%. In one 
aspect, the isolated nucleic acid has at least about 80%, preferably at least about 85%, more preferably at least 
about 90%, and most preferably at least about 95% sequence identity with a polypeptide having amino acid 
residues 1 or about 24 to 954 of Figure 4 (SEQ ID NO:7). Preferably, the highest degree of sequence identity 
occurs within the four (4) conserved cysteine clusters (amino acids 51 to 125; amino acids 705 to 761; amino 
30 acids 784 to 849; and amino acids 897 to 931) of Figure 4 (SEQ ID NO:7). In a further embodiment, the 
isolated nucleic acid molecule comprises DNA encoding a PR0243 polypeptide having amino acid residues 1 
or about 24 to 954 of Figure 4 (SEQ ID NO:7), or is complementary to such encoding nucleic acid sequence, 
and remains stably bound to it under at least moderate, and optionally, under high stringency conditions. In 
another aspect, the invention provides a nucleic acid of the full length protein of clone DNA35917-1207, 
35 deposited with the ATCC under accession number ATCC 209508, alternatively the coding sequence of clone 
DNA35917-1207, deposited under accession number ATCC 209508. 
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In yet another embodiment, the invention provides isolated PR0243 polypeptide. In particular, the 
invention provides isolated native sequence PR0243 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 or about 24 to 954 of Figure 4 (SEQ ID NO:7). Native PR0243 
polypeptides with or without the native signal sequence (amino acids 1 to 23 in Figure 4 (SEQ ID NO:7)), and 
with or without the initiating methionine are specifically included. Alternatively, the invention provides a 
5 PR0243 polypeptide encoded by the nucleic acid deposited under accession number ATCC 209508. 

3. PRQ299 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as "PR0299". 
10 In one embodiment, the invention provides an isolated nucleic acid molecule comprising DN A encoding 

a PR0299 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0299 
polypeptide having amino acid residues 1 to 737 of Figure 6 (SEQ ID NO: 15), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 

15 In another embodiment, the invention provides isolated PR0299 polypeptide. In particular, the 

invention provides isolated native sequence PR0299 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 to 737 of Figure 6 (SEQ ID NO: 15). An additional embodiment of the 
present invention is directed to an isolated extracellular domain of a PR0299 polypeptide. 

20 4. PRQ323 

Applicants have identified a cDNA clone that encodes a novel polypeptide having homology to a 
microsomal dipeptidase protein, wherein the polypeptide is designated in the present application as "PR0323". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
a PR0323 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0323 
25 polypeptide having amino acid residues 1 to 433 of Figure 10 (SEQ ID NO:24), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 

high stringency conditions. 

In another embodiment, the invention provides isolated PR0323 polypeptide. In particular, the 
invention provides isolated native sequence PR0323 polypeptide, which in one embodiment, includes an amino 
30 acid sequence comprising residues 1 to 433 of Figure 10 (SEQ ID NO:24). 

5. PRQ327 

Applicants have identified a cDNA clone that encodes a novel polypeptide having homology to prolactin 
receptor, wherein the polypeptide is designated in the present application as "PR0327". 
35 In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 

a PR0327 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0327 
polypeptide having amino acid residues 1 to 422 of Figure 14 (SEQ ID NO:32), or is complementary to such 
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encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 

high stringency conditions. 

In another embodiment, the invention provides isolated PR0327 polypeptide. In particular, the 
invention provides isolated native sequence PR0327 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 to 422 of Figure 14 (SEQ ID NO:32). 

5 

6. PRQ233 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as "PR0233". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DN A encoding 
10 a PR0233 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0233 
polypeptide having amino acid residues 1 to 300 of Figure 16 (SEQ ID NO:37), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 

In another embodiment, the invention provides isolated PR0233 polypeptide. In particular, the 
15 invention provides isolated native sequence PR0233 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 to 300 of Figure 16 (SEQ ID NO:37). 

7. PRQ344 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptides 
20 are designated in the present application as "PR0344". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
a PR0344 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0344 
polypeptide having amino acid residues 1 to 243 of Figure 18 (SEQ ID NO:42), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 

25 high stringency conditions. 

In another embodiment, the invention provides isolated PR0344 polypeptide. In particular, the 
invention provides isolated native sequence PR0344 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 to 243 of Figure 18 (SEQ ID NO:42). 

30 8. PRQ347 

Applicants have identified a cDNA clone that encodes a novel polypeptide having homology to cysteine- 
rich secretory protein-3, wherein the polypeptide is designated in the present application as "PR0347". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
a PR0347 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0347 
35 polypeptide having amino acid residues 1 to 455 of Figure 20 (SEQ ID NO:50), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 

12 



In another embodiment, the invention provides isolated PR0347 polypeptide. In particular, the 
invention provides isolated native sequence PR0347 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 to 455 of Figure 20 (SEQ ID NO:50). 

9. PRQ354 

5 Applicants have identified a cDNA clone that encodes a novel polypeptide having homology to the heavy 

chain of the inter-alpha-trypsin inhibitor (ITI), wherein the polypeptide is designated in the present application 
as "PR0354\ 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
a PR0354 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0354 
10 polypeptide having amino acid residues 1 to 694 of Figure 22 (SEQ ID NO:55), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 

In another embodiment, the invention provides isolated PR0354 polypeptide. In particular, the 
invention provides isolated native sequence PR0354 polypeptide, which in one embodiment, includes an amino 
15 acid sequence comprising residues 1 to 694 of Figure 22 (SEQ ID NO:55). 

10. PRQ355 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as "PR0355". 
20 In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 

a PR0355 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0355 
polypeptide having amino acid residues 1 to 440 of Figure 24 (SEQ ID NO:61), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 

25 In another embodiment, the invention provides isolated PR0355 polypeptide. In particular, the 

invention provides isolated native sequence PR0355 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 to 440 of Figure 24 (SEQ ID NO:61). An additional embodiment of the 
present invention is directed to an isolated extracellular domain of a PR0355 polypeptide. 

30 li. PRQ357 

Applicants have identified a cDNA clone that encodes a novel polypeptide having homology to insulin- 
like growth factor (IGF) acid labile subunit (ALS), wherein the polypeptide is designated in the present 
application as "PR0357". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
35 a PR0357 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0357 
polypeptide having amino acid residues 1 through 598 of Figure 26 (SEQ ID NO:69), or is complementary to 
such encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, 
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under high stringency conditions. 

In another embodiment, the invention provides isolated PR0357 polypeptide. In particular, the 
invention provides isolated native sequence PR0357 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 through 598 of Figure 26 (SEQ ID NO:69). An additional embodiment of 
the present invention is directed to an isolated extracellular domain of a PR0357 polypeptide. 

5 

12. PRQ715 

Applicants have identified cDNA clones that encode novel polypeptides having homology to tumor 
necrosis factor family polypeptides, wherein the polypeptides are designated in the present application as 
M PR0715\ 

10 In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 

a PR0715 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0715 
polypeptide having amino acid residues 1 to 250 of Figure 28 (SEQ ID NO:76), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 

15 In another embodiment, the invention provides isolated PR0715 polypeptide. In particular, the 

invention provides isolated native sequence PR0715 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 to 250 of Figure 28 (SEQ ID NO:76). An additional embodiment of the 
present invention is directed to an isolated extracellular domain of a PR0715 polypeptide. 

20 13. PRQ353 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptides 
are designated in the present application as "PR0353". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
a PR0353 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0353 
25 polypeptide having amino acid residues 1 to 281 of Figure 30 (SEQ ID NO:78), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 

In another embodiment, the invention provides an isolated PR0353 polypeptide. In particular, the 
invention provides isolated native sequence PR0353 polypeptide, which in one embodiment, includes an amino 
30 acid sequence comprising residues 1 to 281 of Figure 30 (SEQ ID NO: 78). 



14. PRQ361 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as "PR0361\ 
35 In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 

a PR0361 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0361 
polypeptide having amino acid residues 1 to 431 of Figure 32 (SEQ ID NO:83), or is complementary to such 
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encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. The isolated nucleic acid sequence may comprise the cDNA insert of the vector 
deposited on February 5, 1998 as ATCC 209621 which includes the nucleotide sequence encoding PR0361. 

In another embodiment, the invention provides isolated PR0361 polypeptide. In particular, the 
invention provides isolated native sequence PR0361 polypeptide, which in one embodiment, includes an amino 
5 acid sequence comprising residues 1 to 431 of Figure 32 (SEQ ID NO:83). An additional embodiment of the 
present invention is directed to an isolated extracellular domain of a PR0361 polypeptide having amino acids 
1 to 379 of the amino acids sequence shown in Figure 32 (SEQ ID NO:83). Optionally, the PR0361 polypeptide 
is obtained or is obtainable by expressing the polypeptide encoded by the cDNA insert of the vector deposited 
on February 5, 1998 as ATCC 209621. 

10 

15. PRQ365 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as "PR0365" . 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 

15 a PR0365 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0365 
polypeptide having amino acid residues 1 to 235 of Figure 34 (SEQ ID NO:91), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. In another aspect, the isolated nucleic acid comprises DNA encoding the PR0365 
polypeptide having amino acid residues 21 to 235 of Figure 34 (SEQ ID NO:91), or is complementary to such 

20 encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 

In another embodiment, the invention provides isolated PR0365 polypeptide. In particular, the 
invention provides isolated native sequence PR0365 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 to 235 of Figure 34 (SEQ ID NO:91). An additional embodiment of the 

25 present invention is directed to an amino acid sequence comprising residues 21 to 235 of Figure 34 (SEQ ID 
NO:91). 

16. Additional Embodiments 

In other embodiments of the present invention, the invention provides vectors comprising DNA 
30 encoding any of the herein described polypeptides. Host cell comprising any such vector are also provided. By 
way of example, the host cells may be CHO cells, E. coli y or yeast. A process for producing any of the herein 
described polypeptides is further provided and comprises culturing host cells under conditions suitable for 
expression of the desired polypeptide and recovering the desired polypeptide from the cell culture. 

In other embodiments, the invention provides chimeric molecules comprising any of the herein described 
35 polypeptides fused to a heterologous polypeptide or amino acid sequence. Example of such chimeric molecules 
comprise any of the herein described polypeptides fused to an epitope tag sequence or a Fc region of an 
immunoglobulin. 
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In another embodiment, the invention provides an antibody which specifically binds to any of the above 
or belo W described polypeptides. Optionally, the antibody is a monoclonal antibody, humanized antibody, 
antibody fragment or single-chain antibody. 

In yet other embodiments, the invention provides oligonucleotide probes useful for isolating genomic 
and cDNA nucleotide sequences or as antisense probes, wherein those probes may be derived from any of the 
above or below described nucleotide sequences. 

In other embodiments, the invention provides an .solated nucleic acid molecule comprising a nucleotide 

sequence that encodes a PRO polypeptide. 

In one aspect, the isolated nucleic acid molecule comprises a nucleotide sequence having at least about 
80% sequence identity, preferably at least about 81% sequence identity, more preferably at least about 82% 
sequence identity, yet more preferably at least about 83% sequence identity, yet more preferably at least about 
84% sequence identity, yet more preferably at least about 85% sequence identity, yet more preferably at least 
about 86% sequence identity, yet more preferably at least about 87% sequence identity, yet more preferably at 
least about 88% sequence identity, yet more preferably at least about 89% sequence identity, ye, more preferably 
at leas, about 90% sequence identity, yet more preferably at least about 91% sequence identity, yet more 
preferably at least about 92% sequence identity, yet more preferably at least about 93% sequence identity, yet 
more preferably at least about 94% sequence identity, yet more preferably at least about 95% sequence identity, 
yet more preferably at least about 96% sequence identity, yet more preferably a. least about 97% sequence 
identity, yet more preferably at least about 98% sequence identity and yet more preferably at least about 99% 
sequence identity to (a) a DN A molecule encod.ng a PRO polypeptide having a full-length amino acid sequence 
as disclosed herein, an amino acid sequence lacking the signal peptide as disclosed herein, an extracellular 
domain of a transmembrane protein, with or without the signal peptide, as disclosed herein or any other 
specifically defined fragment of the full-length amino acid sequence as disclosed herein, or (b) the complement 

of the DNA molecule of (a). 

In other aspects, the isolated nucleic acid molecule comprises a nucleotide sequence having at least about 
80% sequence identity, preferably at least about 81% sequence identity, more preferably at leas, about 82% 
sequence identity, yet more preferably at least about 83% sequence identity, yet more preferably at least about 
84% sequence identity, yet more preferably at least about 85% sequence identity, yet more preferably a, least 
about 86% sequence identity, yet more preferably at least about 87% sequence identity, yet more preferably at 
least about 88% sequence identity, yet more preferably at least about 89% sequence identity, yet more preferably 
30 at least about 90% sequence identity, yet more preferably at least about 91% sequence identity, yet more 
preferably at least about 92% sequence identity, yet more preferably at least about 93% sequence identity, yet 
more preferably at leas, about 94% sequence identity, ye, more preferably a, least about 95 % sequence identity, 
yet more preferably a, least abou, 96% sequence identity, ye, more preferably at least about 97% sequence 
identity, yet more preferably at least about 98% sequence identity and yet more preferably at least about 99% 
35 sequence identity to (a) a DNA molecule comprising the coding sequence of a full-length PRO polypeptide cDN A 
as disclosed herein, the coding sequence of a PRO polypeptide lacking the signal peptide as disclosed herein, 
the coding sequence of an extracellular domain of a transmembrane PRO polypeptide, with or without the signal 
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peptide, as disclosed herein or the coding sequence of any other specifically defined fragment of the full-length 
amino acid sequence as disclosed herein, or (b) the complement of the DNA molecule of (a). 

In a further aspect, the invention concerns an isolated nucleic acid molecule comprising a nucleotide 
sequence having at least about 80% sequence identity, preferably at least about 81% sequence identity, more 
preferably at least about 82% sequence identity, yet more preferably at least about 83% sequence identity, yet 
5 more preferably at least about 84% sequence identity, yet more preferably at least about 85% sequence identity, 
yet more preferably at least about 86% sequence identity, yet more preferably at least about 87% sequence 
identity, yet more preferably at least about 88% sequence identity, yet more preferably at least about 89% 
sequence identity, yet more preferably at least about 90% sequence identity, yet more preferably at least about 
91% sequence identity, yet more preferably at least about 92% sequence identity, yet more preferably at least 
10 about 93% sequence identity, yet more preferably at least about 94% sequence identity, yet more preferably at 
least about 95% sequence identity, yet more preferably at least about 96% sequence identity, yet more preferably 
at least about 97% sequence identity, yet more preferably at least about 98% sequence identity and yet more 
*S preferably at least about 99% sequence identity to (a) a DNA molecule that encodes the same mature polypeptide 

%D encoded by any of the human protein cDNAs deposited with the ATCC as disclosed herein, or (b) the 

P 15 complement of the DNA molecule of (a). 

CO Another aspect the invention provides an isolated nucleic acid molecule comprising a nucleotide 

; sequence encoding a PRO polypeptide which is either transmembrane domain-deleted or transmembrane domain- 

g inactivated, or is complementary to such encoding nucleotide sequence, wherein the transmembrane domain(s) 

of such polypeptide are disclosed herein. Therefore, soluble extracellular domains of the herein described PRO 
s = a 20 polypeptides are contemplated. 

H Another embodiment is directed to fragments of a PRO polypeptide coding sequence, or the complement 

?T thereof, that may find use as, for example, hybridization probes, for encoding fragments of a PRO polypeptide 

that may optionally encode a polypeptide comprising a binding site for an anti-PRO antibody or as antisense 
oligonucleotide probes. Such nucleic acid fragments are usually at least about 20 nucleotides in length, 
25 preferably at least about 30 nucleotides in length, more preferably at least about 40 nucleotides in length, yet 
more preferably at least about 50 nucleotides in length, yet more preferably at least about 60 nucleotides in 
length, yet more preferably at least about 70 nucleotides in length, yet more preferably at least about 80 
nucleotides in length, yet more preferably at least about 90 nucleotides in length, yet more preferably at least 
about 100 nucleotides in length, yet more preferably at least about 1 10 nucleotides in length, yet more preferably 
30 at least about 120 nucleotides in length, yet more preferably at least about 130 nucleotides in length, yet more 
preferably at least about 140 nucleotides in length, yet more preferably at least about 150 nucleotides in length, 
yet more preferably at least about 160 nucleotides in length, yet more preferably at least about 170 nucleotides 
in length, yet more preferably at least about 180 nucleotides in length, yet more preferably at least about 190 
nucleotides in length, yet more preferably at least about 200 nucleotides in length, yet more preferably at least 
35 about 250 nucleotides in length, yet more preferably at least about 300 nucleotides in length, yet more preferably 
at least about 350 nucleotides in length, yet more preferably at least about 400 nucleotides in length, yet more 
preferably at least about 450 nucleotides in length, yet more preferably at least about 500 nucleotides in length, 
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yet more preferably at least about 600 nucleotides in length, yet more preferably at least about 700 nucleotides 
in length, yet more preferably at least about 800 nucleotides in length, yet more preferably at least about 900 
nucleotides in length and yet more preferably at least about 1000 nucleotides in length, wherein in this context 
the term "about" means the referenced nucleotide sequence length plus or minus 10% of that referenced length. 
It is noted that novel fragments of a PRO polypeptide -encoding nucleotide sequence may be determined in a 
5 routine manner by aligning the PRO polypeptide-encoding nucleotide sequence with other known nucleotide 
sequences using any of a number of well known sequence alignment programs and determining which PRO 
polypeptide-encoding nucleotide sequence fragment(s) are novel. All of such PRO polypeptide-encoding 
nucleotide sequences are contemplated herein. Also contemplated are the PRO polypeptide fragments encoded 
by these nucleotide molecule fragments, preferably those PRO polypeptide fragments that comprise a binding 
10 site for an anti-PRO antibody. 

In another embodiment, the invention provides isolated PRO polypeptide encoded by any of the isolated 
nucleic acid sequences hereinabove identified. 

In a certain aspect, the invention concerns an isolated PRO polypeptide, comprising an amino acid 
sequence having at least about 80% sequence identity, preferably at least about 81% sequence identity, more 
15 preferably at least about 82% sequence identity, yet more preferably at least about 83% sequence identity, yet 
more preferably at least about 84% sequence identity, yet more preferably at least about 85% sequence identity, 
yet more preferably at least about 86% sequence identity, yet more preferably at least about 87% sequence 
identity, yet more preferably at least about 88% sequence identity, yet more preferably at least about 89% 
sequence identity, yet more preferably at least about 90% sequence identity, yet more preferably at least about 
20 91 % sequence identity, yet more preferably at least about 92% sequence identity, yet more preferably at least 
about 93% sequence identity, yet more preferably at least about 94% sequence identity, yet more preferably at 
least about 95% sequence identity, yet more preferably at least about 96% sequence identity, yet more preferably 
at least about 97% sequence identity, yet more preferably at least about 98% sequence identity and yet more 
preferably at least about 99% sequence identity to a PRO polypeptide having a full-length amino acid sequence 
25 as disclosed herein, an amino acid sequence lacking the signal peptide as disclosed herein, an extracellular 
domain of a transmembrane protein, with or without the signal peptide, as disclosed herein or any other 
specifically defined fragment of the full-length amino acid sequence as disclosed herein. 

In a further aspect, the invention concerns an isolated PRO polypeptide comprising an amino acid 
sequence having at least about 80% sequence identity, preferably at least about 81% sequence identity, more 
30 preferably at least about 82% sequence identity, yet more preferably at least about 83% sequence identity, yet 
more preferably at least about 84% sequence identity, yet more preferably at least about 85% sequence identity, 
yet more preferably at least about 86% sequence identity, yet more preferably at least about 87% sequence 
identity, yet more preferably at least about 88% sequence identity, yet more preferably at least about 89% 
sequence identity, yet more preferably at least about 90% sequence identity, yet more preferably at least about 
35 91% sequence identity, yet more preferably at least about 92% sequence identity, yet more preferably at least 
about 93% sequence identity, yet more preferably at least about 94% sequence identity, yet more preferably at 
least about 95% sequence identity, yet more preferably at least about 96% sequence identity, yet more preferably 
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at leas, about 97% sequence identity, ye, more preferably a, leas, about 98% sequence identity and yet more 
preferably at leas, about 99% sequence iden.ity ,o an amino acid sequence encoded by any of the human protein 
cDNAs deposited with the ATCC as disclosed herein. 

In a further aspect, the invention concerns an isolated PRO polypeptide comprising an amino acid 
sequence scoring at leas, abou, 80% positives, preferably at least abou, 81 % positives, more preferably a, least 
about 82% positives, ye, more preferably at least abou, 83% positives, yet more preferably a, least about 84% 
positives ye, more preferably a, leas, abou, 85% positives, yet more preferably at leas, abou, 86% positives, 
yet more preferably at least about 87% positives, ye, more preferably at least about 88% posuives, yet more 
preferably at least abou, 89% positives, yet more preferably at least about 90% positives, yet more preferably 
a, least about 91 % positives, yet more preferably at least about 92% posuives, yet more preferably a, leas, abou, 
93% positives, ye, more preferably at least about 94% positives, yet more preferably at least about 95% 
positives ye, more preferably a, leas, about 96% positives, ye, more preferably a, leas, abou, 97% posuives, 
ye, more preferably a, least about 98% positives and yet more preferably at least abou, 99% positives when 
compared with the amino acid sequence of a PRO polypeptide having a full-length amino acid sequence as 
disclosed herein, an amino acid sequence lacking the signal peptide as disclosed herein, an extracellular domain 
of a transmembrane protein, with or without the signal peptide, as disclosed herein or any other specifically 
defined fragment of the full-length amino acid sequence as disclosed herein. 

In a specific aspect, the invention provides an isolated PRO polypeptide without the N-terminal signal 
sequence and/or the initiating methionine and is encoded by a nucleotide sequence that encodes such an amino 
acid sequence as hereinbefore described. Processes for producing the same are also herein described, wherem 
those processes comprise culturing a host cell comprising a vector which comprises the appropriate encoding 
nucleic acid molecule under conditions suitable for expression of the PRO polypeptide and recovering the PRO 

polypeptide from the cell culture. 

Another aspect the invention provides an isolated PRO polypeptide which is either transmembrane 
domain-deleted or transmembrane domain-inactivated. Processes for producing the same are also herein 
described, wherein those processes comprise culturing a host cell comprising a vector which comprises the 
appropriate encoding nucleic acid molecule under conditions suitable for expression of the PRO polypeptide and 
recovering the PRO polypeptide from the cell culture. 

In yet another embodiment, the invention concerns agonists and antagonists of a native PRO polypeptide 
as defined herein. In a particular embodiment, the agonist or antagonist is an anti-PRO antibody or a small 
30 molecule. 

In a further embodiment, the invention concerns a method of identifying agonists or antagonists to a 
PRO polypeptide which comprise contacting the PRO polypeptide with a candidate molecule and monitoring a 
biological activity mediated by said PRO polypeptide. Preferably, the PRO polypeptide is a native PRO 

polypeptide. 

In a still further embodiment, the invention concerns a composition of matter comprising a PRO 
polypeptide, or an agonist or antagonist of a PRO polypeptide as herein described, or an anti-PRO antibody, in 
combination with a carrier. Optionally, the carrier is a pharmaceutical^ acceptable carrier. 
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Another embodiment of the present invention is directed to the use of a PRO polypeptide, or an agonist 
or antagonist thereof as hereinbefore described, or an anti-PRO antibody, for the preparation of a medicament 
useful in the treatment of a condition which is responsive to the PRO polypeptide, an agonist or antagonist 
thereof or an anti-PRO antibody. 

5 RR1FF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows a nucleotide sequence (SEQ ID NO:l) of a native sequence PR0241 cDNA, wherein 
SEQ ID NO:l is a clone designated herein as "DNA34392-1 170". 

Figure 2 shows the amino acid sequence (SEQ ID NO:2) derived from the coding sequence of SEQ ID 

NO:l shown in Figure 1. 

10 Figure 3 shows a nucleotide sequence (SEQ ID NO:6) of a native sequence PR0243 cDNA, wherein 

SEQ ID NO:6 is a clone designated herein as "DNA35917-1207". 

Figure 4 shows the amino acid sequence (SEQ ID NO:7) derived from the coding sequence of SEQ ID 
NO: 6 shown in Figure 3. 

Figure 5 shows a nucleotide sequence (SEQ ID NO: 14) of a native sequence PR0299 cDNA, wherein 
15 SEQ ID NO: 14 is a clone designated herein as "DNA39976-1215". 

Figure 6 shows the amino acid sequence (SEQ ID NO: 15) derived from the coding sequence of SEQ 

ID NO: 14 shown in Figure 5. 

Figure 7 shows a nucleotide sequence designated herein as DNA28847 (SEQ ID NO: 18). 
Figure 8 shows a nucleotide sequence designated herein as DNA35877 (SEQ ID NO: 19). 
20 Figure 9 shows a nucleotide sequence (SEQ ID NO:23) of a native sequence PR0323 cDNA, wherein 

SEQ ID NO:23 is a clone designated herein as "DNA35595-1228". 

Figure 10 shows the amino acid sequence (SEQ ID NO:24) derived from the coding sequence of SEQ 

ID NO:23 shown in Figure 9. 

Figure 11 shows a single-stranded nucleotide sequence (SEQ ID NO:29) containing the nucleotide 
25 sequence (nucleotides 79-1416) of a chimeric fusion protein between a PR0323-derived polypeptide and a 
portion of an IgG constant domain, wherein the chimeric fusion protein is designated herein as "PR0454" . The 
single-stranded nucleotide sequence (SEQ ID NO:29) encoding the PR0323/IgG fusion protein (PR0454) is 

designated herein as "DNA35872". 

Figure 12 shows the amino acid sequence (SEQ ID NO:30) derived from nucleotides 79-1416 of the 
30 nucleotide sequence shown in Figure 11. The junction in the PR0454 amino acid sequence between the 
PR0323-derived sequences and the IgG-derived sequences appears between amino acids 415-416 in the figure. 

Figure 13 shows a nucleotide sequence (SEQ ID NO:31) of a native sequence PR0327 cDNA, wherein 
SEQ ID NO:31 is a clone designated herein as "DNA381 13-1230". 

Figure 14 shows the amino acid sequence (SEQ ID NO:32) derived from the coding sequence of SEQ 

35 ID NO:31 shown in Figure 13. 

Figure 15 shows a nucleotide sequence (SEQ ID NO:36) of a native sequence PR0233 cDNA, wherein 

SEQ ID NO:36 is a clone designated herein as "DNA34436-1238". 
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Figure 16 shows the amino acid sequence (SEQ ID NO:37) derived from the coding sequence of SEQ 

ID NO:36 shown in Figure 15. 

Figure 17 shows a nucleotide sequence (SEQ ID NO:41) of a native sequence PR0344 cDNA, wherein 

SEQ ID NO:41 is a clone designated herein as "DNA40592-1242". 

Figure 18 shows the amino acid sequence (SEQ ID NO:42) derived from the coding sequence of SEQ 

ID NO:41 shown in Figure 17. 

Figure 19 shows a nucleotide sequence (SEQ ID NO:49) of a native sequence PR0347 cDNA, wherein 
SEQ ID NO:49 is a clone designated herein as "DNA44 176- 1244". 

Figure 20 shows the amino acid sequence (SEQ ID NO:50) derived from the coding sequence of SEQ 

ID NO:49 shown in Figure 19. 

Figure 21 shows a nucleotide sequence (SEQ ID NO:54) of a native sequence PRG354 cDNA, wherein 

SEQ ID NO:54 is a clone designated herein as "DNA44 192- 1246". 

Figure 22 shows the amino acid sequence (SEQ ID NO:55) derived from the coding sequence of SEQ 

ID NO: 54 shown in Figure 21. 

Figure 23 shows a nucleotide sequence (SEQ ID NO:60) of a native sequence PRG355 cDNA, wherein 

15 SEQ ID NO:60 is a clone designated herein as "DNA39518-1247". 

Figure 24 shows the amino acid sequence (SEQ ID NO:61) derived from the coding sequence of SEQ 

ID NO:60 shown in Figure 23. 

Figure 25 shows a nucleotide sequence (SEQ ID NO:68) of a native sequence PRG357 cDNA, wherein 
SEQ ID NO:68 is a clone designated herein as "DNA44804-1248". 

Figure 26 shows the amino acid sequence (SEQ ID NO:69) derived from the coding sequence of SEQ 

ID NO:68 shown in Figure 25. 

Figure 27 shows a nucleotide sequence (SEQ ID NO:75) of a native sequence PRQ7 15 cDNA, wherein 
SEQ ID NO:75 is a clone designated herein as "DNA52722-1229\ 

Figure 28 shows the amino acid sequence (SEQ ID NO:76) derived from the coding sequence of SEQ 

25 ID NO:75 shown in Figure 27. 

Figure 29 shows a nucleotide sequence (SEQ ID NO:77) of a native sequence PRQ353 cDNA, wherein 

SEQ ID NO:77 is a clone designated herein as "DNA41234-1242". 

Figure 30 shows the amino acid sequence (SEQ ID NO:78) derived from the coding sequence of SEQ 

ID NO:77 shown in Figure 29. 

Figure 31 shows a nucleotide sequence (SEQ ID NO:82) of a native sequence PR0361 cDNA, wherein 

SEQ ID NO:82 is a clone designated herein as "DNA45410-1250". 

Figure 32 shows the amino acid sequence (SEQ ID NO:83) derived from the coding sequence of SEQ 

ID NO: 82 shown in Figure 31. 

Figure 33 shows a nucleotide' sequence (SEQ ID NO:90) of a native sequence PR0365 cDNA, wherein 

35 SEQ ID NO:90 is a clone designated herein as "DNA46777-1253". 

Figure 34 shows the amino acid sequence (SEQ ID NO:91) derived from the coding sequence of SEQ 

ID NO:90 shown in Figure 33. 
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nrrtll m DESC r T'"" ™= ™" PREFERRFP FMP.OQ1MENTS 
The terms "PRO peptide" and "PRO" as used herein and when immedta.e.y Mowed by a 
numericaidesigna.ion refer to various^^ 

,„ specie polypeptide sequences as describe, herein. The terms "PRO/numKr poiypepi.de and 
"PRO,number- therein ihe term "numb^" is P-ided as an actua, numerical design,,™ as used herein 
5 encompass na.iv. sequence poiypepiide, and polypeptide variants (whieh are further defined heretn, The PRO 
polypeptides described herein may he ,so,„ed from a varieiy or sources, such as from human .issue iypes or 
from anoiher source, or prepared by recombinan. or synthetic methods. 

A "native sequence PRO po.ypep.ide" comprises a polypeptide having the same amino acid sequence 
as me corresponding PRO poiypep.ide derived from nature. Such naiive sequence PRO polypeptides can be 
,0 tsoiated from nature „, can be producer, by recombinan. or synthetic means. The term "native sequence PRO 
^peptide" specifics encompasses naturaMy-occurring truncated o, secreted forms of th. specftc PRO 
poiypeptid. «*,.. an ex,race«a, domain sequence,, M .u,al,,-«cu,ring variant forms <e.*., — ,y 
s p,iced forms, and „a,u,a,,y-occurring ai.elic varies o, the poiypeptide. ,n various emhodtments o, me 
invention, the native sequence PRO peptides disciosed heretn are mature or fitll-leng.h native sequence 
,5 po.ypep.ides comprising ,h. fulUength amino acids sequences shown in the accompanying figures. ,ar, a™, 
,„ d»s are shown in W font and undefined in the ftgures. However, whiie m. PRO polypeptide 
disced in ,h. accompanying figures are shown to begin with methionine residues designated herein as ammo 
acid position 1 in the ftgures, it is conceivab,. and fossible tha, other memionine residues ,oca,ed eiiher upstream 
„, downstream from the amino acid position , in ,h, figures ma, be empioyed as the starting amino actd residue 

20 for the PRO polypeptides. 

The PRO polypeptide -extracellular domain" or "ECD" refers ,o a formof the PRO po.ypep.tde which 

isessen.iaUyfreeof.he.ratKmemb™^^ 

,ess man 1% of such transmembrane ™f*. cytopiasmic domains and preferabiy, wii, have iess than 0.5% 
such domains. >, w,„ be unders.ood tha, any transmembrane domain identif.ed for the PRO poiypeptide, o 
2 5 the preset invention „. iden.ified pursuant .o cU.ri, routine* empioyed in the an fo, identifying ma, we of 
hydrophobic domain. The exact boundaries o f , transmembrane domain may vary bu, mo, l,Ke,y by no more 
than about 5 ami™ acids a, either end of the domain as initiail, identified herein. Option,,,,, therefore an 
extrac.liu.ar domain o, a PRO po.ypep.ide may contain from about 5 or few., antino acids on either stde of the 
transmembrane domain/ex.rac.Uu.ar domain boundary as identified in ,h. Examples or specification a^ such 
30 polypeptides, with or without .he associated signal peptide, and nuCeic acid encoding them. ar. com.emplated 
by the present invention. 

The approximate location o, the "signal peptides' of the various PRO polypeptides disclose, herem are 
shown in the present specification a»d,„, the accompanying figures. 1, is noted, however, mat the C-termm, 
boundary of a signa, peptide may va„, but most hxely by no more than about 5 amino acids on ei*e, stde of 
35 me sign* peptide C-termina, boundary as initiaily identified herein, wherein ,h. Ctermintu boundary of the 
signa, peptide may b. identified pursue to criteria rou„ne,y employed in dte ar, for idling *a, type of 
alinoacid sequence element <«.g. . Ni«,sene, a,., Pr^ ,0:,.6(, W) ano von Heinje e, „.. mLMA 



22 




10 



15 



Res ,4 4683-4690 (,»*». Moreover, i, is aiso record ma,, in some cases. Ceava g e of a sign,, sequence 

P^pep.id.,. where ,he s lg „a, pep.ide is cieaved w.hin no mor. ,han abou, 5 a m ,n„ acds on e, s,de of ». 
"ILi boundar, o f ,H. s ig na, pep.ide - and ,he p.*— — • « 

abou, 80% amino acid sequence ,den,,,y wi.h , f»H-,.n g d, n„iv. sequence PRO poiypep.ide sequence as 
a full-len»h PRO polypepride sequence as d.sclosed here.n. Such PRO polyp P 

111 PRO pjpep.id.s wherein one or more amino acid residues ar. added. or de.e.ed, a, rhe N- or C 
:l I „, ,he I L g ,H „a„ve amino acid sequence. O.d.nari.y, a PRO po,yp.p,ide varian, wi U have a, ,eas 
Z 80% amino acid sequence iden.i.y. pr.ferabiy a, ,eas. ahou, .„ amino acid ^« 
p r e,er,b„ a, ieas, ahou, 8,* amino acid sequel iden.i.y. more prcferab,, a, i.as, ahou, 8» amm ac 
equenc. iden,i„. more prefer,*, a, ieas, ahou, 84% ammo acid sequence id.„u„. more pref. abi, „ ta. 

pref.rabiy a, ,.as, ahou, 87* amino acid sequence iden.i.y, more preferabiy a, ,eas, abcu, ™< 
equenoe ,de»,i,y. more pref.rabiy a, ieas, ahou, 89% amino acid sequence id.n„,y, more pref. abiy ieas 

pr e f e r ab„ a, ,eas, a*u, 92% ammo acid sequence iden.i,,, more preferabiy a, ieas, ahou, '» 
eqnence idc„,i„ mo,, prer.rahiy a, ieas, ahou, 94% amino acid sequence iden.uy, more pr.fe ab.y a. 

„ r .ferab„ a, ieas, ahou, 97% amino acid sequence iden.i.y. more preferabiy a, leas, abou, 98% am.no 

l,i,y and mos, preferab,, a, ,eas, ahou, 99% „i» acid sequence idemi.y wid. a fui»«n g ,h ua ve 

, TdTIsed herein n ...raceUuiar domMn of , PRO poiypep.ide, wi* or wimou, » s, g », p.p„de, a 
t herein or an, o.her specify defmed f,a 8 me„, of a fu 1H en g ,h PRO poiypep.ide sequence a 

ahou, ,0 amino acds ,n „n g ,h, more o f ,e„ a, >e,s, ahou, 30 amino acids in ,.„ g ,h. more ^ '^ ^ 
amino acids in ,.n g ,h, more „r,e„ „ .e,s, ahou, 50 amino acids in ,.n g ,h, more of.en a, ieas, ahou, 60 ammo 
„ al in „ g ,h. more o f ,.„ a, ,«as, *« 70 ami» acids in ,e„ g ,H. mo,. o f ,e„ a, ieas, ahou, 80 ammo ac* - 
- of.cn „ ,.as, ahou, 90 amino acids in ,n g ,h, more 0„.n a, ieas, a*,u, ,00 n 
11 of.en a, ,.as, ahou, ,50 amino acids in ,en g *, more o„e„ „ ieas, ahou, 200 amino acds m ,e„ g *. more 
often at least about 300 amino acids in length, or more. iHpn nf, e d 
-Percen, (%, ami» acid sequence iden.i.y- wid> rescue, ,0 *. PRO po,ypep„de seances d.n„f«d 
35 herein is defmed - d,. pe,ce„„ g . of amino acid residues in a ca^ida.e sequence d», are 

„ necessary. ,o achieve ». m»imum percen, sequence id»,i,y. ar^ « c„nsK,e„n g an, c„ns.rva„ve 
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available computer software such as BLAST, BLAST 2. 

F L purposes herein, 

ALIGN-2, wherein .he complete source cod. for the ALIGN p 8 

ava,ia :: rr ~ ~ m * - « « . UN , X ^ 

" " 7 situations -ere ALIGN-2 is employed for amino acid sequence — ^ 

zz -. - — * *«- — - — - b> is ca,cu,a " 



100 times the fraction X/Y 



'° -H«,t!r a l matches bv the sequence alignment program 

where X is ,he number „, amino acid rescues scored as ,de„„c, — J ^ „ 

AUCN-2 in ,h„ pro B ram's ali.nmen, - * - - »^ " 0 equal , c me le „ g ,h ofamino acid 
B. be appreciated tha, where the ,en 8 ,h of amino acd sequence A « or . u S ^ 

sequence B, .he % amino acid sequent idemuy of A to B w„, « equal the % - « J 

. . . of 1 amino acid sequence identity calculates using this method, laD.e 

demonstrate how to calculate tne represents the amino acid 

-ComparisonProtein-totheaminoacidseouencedestgnated PRO ' — 

sequence of a hypothetical PRO polypeptide of interest, "Comparison Protein represents 

sequence ypo the . pRO " polypeptide of interest is being compared, and X, Y and 

sequence of a polypeptide against which the PRO poiypepi 

prolan, fAl.schu, e, a,.. "^"^J . fc adjus ,a W e parameter, are set 

, 5 parameters are « ,0 0* default values, T,ose no, K », ■ - ^ ^ 

w,» me f.,,owm B va,„es: overlap ^^^^^ mino a cid sequel Uentiry value is 
matrix = BLOSUM62. When WU-BLAST-2 is employea, 
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determined by dividing (a) the number of matching identical amino acid residues between the amino acid 
sequence of the PRO polypeptide of interest having a sequence derived from the native PRO polypeptide and the 
comparison amino acid sequence of interest (i.e., the sequence against which the PRO polypeptide of interest 
is being compared which may be a PRO variant polypeptide) as determined by WU-BLAST-2 by (b) the total 
number of amino acid residues of the PRO polypeptide of interest. For example, in the statement "a polypeptide 
5 comprising an the amino acid sequence A which has or having at least 80% amino acid sequence identity to the 
amino acid sequence B", the amino acid sequence A is the comparison amino acid sequence of interest and the 
amino acid sequence B is the amino acid sequence of the PRO polypeptide of interest. 

Percent amino acid sequence identity may also be determined using the sequence comparison program 
NCBI-BLAST2 (Altschul et al., Nucleic Acids Res. 25:3389-3402 (1997)). The NCB1-BLAST2 sequence 
10 comparison program may be downloaded from http://www.ncbi.nlm.nih.gov. NCBI-BLAST2 uses several 
search parameters, wherein all of those search parameters are set to default values including, for example, 
unmask = yes, strand = all, expected occurrences = 10, minimum low complexity length = 15/5, multi-pass 
e-value = 0.01, constant for multi-pass = 25, dropoff for final gapped alignment = 25 and scoring matrix = 
BLOSUM62. 

15 In situations where NCBI-BLAST2 is employed for amino acid sequence comparisons, the % amino 

acid sequence identity of a given amino acid sequence A to, with, or against a given amino acid sequence B 
(which can alternatively be phrased as a given amino acid sequence A that has or comprises a certain % amino 
acid sequence identity to, with, or against a given amino acid sequence B) is calculated as follows: 

20 100 times the fraction X/Y 

where X is the number of amino acid residues scored as identical matches by the sequence alignment program 
NCBI-BLAST2 in that program's alignment of A and B, and where Y is the total number of amino acid residues 
in B. It will be appreciated that where the length of amino acid sequence A is not equal to the length of amino 
25 acid sequence B, the % amino acid sequence identity of A to B will not equal the % amino acid sequence identity 
of B to A. 

"PRO variant polynucleotide" or "PRO variant nucleic acid sequence" means a nucleic acid molecule 
which encodes an active PRO polypeptide as defined below and which has at least about 80% nucleic acid 
sequence identity with a nucleotide acid sequence encoding a full-length native sequence PRO polypeptide 

30 sequence as disclosed herein, a full-length native sequence PRO polypeptide sequence lacking the signal peptide 
as disclosed herein, an extracellular domain of a PRO polypeptide, with or without the signal peptide, as 
disclosed herein or any other fragment of a full-length PRO polypeptide sequence as disclosed herein. 
Ordinarily, a PRO variant polynucleotide will have at least about 80% nucleic acid sequence identity, more 
preferably at least about 81% nucleic acid sequence identity, more preferably at least about 82% nucleic acid 

35 sequence identity, more preferably at least about 83% nucleic acid sequence identity, more preferably at least 
about 84% nucleic acid sequence identity, more preferably at least about 85% nucleic acid sequence identity, 
more preferably at least about 86% nucleic acid sequence identity, more preferably at least about 87% nucleic 
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acid sequence iden.i,, »» P™*-* . leas, *» 88% nucleic acd iden,,,y, »« preferably a, 

acid sequence tuen, y. t* „„,„, w , ai least aboul 90* nucleic acid sequence 

leasl about 89% nucleic acid sequence .denmy, more preferably a. least 

2 « preferably „ leas, .be* 91 % nucleic acid sequence identity, more preferably „ leas, about 92% 
lie 'I se ence Ltty. more preferably a, leas, about 93, nucleic acid sequence iden.it, more 
^ b y a, ,e s, about 94% nucletc acid sequence identity, more preferably a, leas, about 95% nucletc ^ 
"uenc. Entity, more preferably a, leas, ,bou, «. nucleic acid sequence identity, more prefer, I, a, leas 
ZZ* nuc, 1 acd sequence identity, more preferably a, leas, abou, 98* nucleic acid sequence tdentity an 
yl re preferably a, leas, abou, 99* nucleic acid sequence identity with a nucleic acU! sequence encod n » 
„ native sequence PRO polypept.de sequence as disdosed bere.n. a full-len^b na.tve seque ce PRO 
" yperlde sequence ,ac,„ 6 the si.a, pepttde as disclosed herein, an „,race„u,ar domain o a O 

— -^^"«■ ,b " ,rt,n,I " H 0 '■ 

Riptide sequence as disclosed herein. Varian,, do no, encompass ,be native n„cleo„de sequenc 

» nucleotides in l«n g ,h, more often a, leas, abou, » nuclides in ,en g un, more of, en a, leas * » 

leotides in ,e„ g ,h. more of,e„ a, leas, afcau, .» nucleotides in ,en g ,h. more o en a, ea a* 

nucleoUdes in ,n g dt, more of.en „ leas, abou, 2,0 nuclides in ,e„ g ,h, more o^ » *» 

nucleotides In len gUl , more often a, leas, a*,u, 270 nuclco.ides in ,«n g , , more - ^ 

„„c,e„,ides ,„ ,e„ g m. more of.cn „ leas, abou, 450 nuclides in ,e» g ,h. more often a, 

nucleotides in ,e„ g ,n. more of.en a, leas, abou, 900 nuclides ,„ l.n g d, or » 

■Percen, (*) nucleic acid sequence idemiry- w,,h respect to PRO-encodms nu 

ide„,,ed rein 1. as ,be pe,ce„,a g c of nuclides in a cand.da.e seq«nce ,ba, are identtca, wnh ,h 
Z Z des in ,b. PRO nucleic acid sequence o, in.er.s, af,e, ali g nin g me sequences and tntrCucm. g ,ps 
^ ,o achieve ,be maximum percen, sequence id.n.i,,. A„ g nmen, for pulses of de,erm,n,n g p«- 
Id id sequence iden.i.y can be achieved in various ways ,h„ are widrin dte s k i„ m ™ 
usi„ g publicly available compu.e, software such as BLAST, BLAST-2, ALIGN or Me g a„ g n (DNASTAR 
5 For pulses herein, however, * nucleic acid sequence identity values are g e„era,ed us,» g 0,0 

is provided i Table 1 below. The ALIGN-2 sequence comparison computer p,o g ram was au,h„ed by 
Genentech inc. and the source - shown in Table 1 below has been filed with use, d— ,on ,» me 1XS. 
Co" h, Office. Washing DC, 20559, where i, is reared under U.S. Copyr, g h, 
,0 ™ OOS, The AL1CN-2 p,o g ram is publicly avai.able mroue, Oenen.ech, ,nc.. Sou* San Franc sc. 
C™ ITo, may b. compiled from dte sourcecode provided in Tab,. 1 below. The AUGN-2 pro g ram shou 
Jailed for use on , UNIX „pe,a,in g sys.em. preferably di.ital UNIX V4.0D. All sequence compare 
parameters are set by the ALIGN-2 program and do no, vary. 

,„ si,ua,ions where ALlON-2 is employed for nucleic acid sequence compartson, me % nuciec a. 

35 ^m**^^*^ c ^~~^^~zrJ£Z 

can alte^atively be phrased as a g iven nucleic acid sequence C dta, has or compels , cena.n * nucletc 
sequence identity ,o. wilt, or a g ,ins, a g ive„ nucleic actd sequence D> is calcula.ed . follows: 
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100 times the fraction W/Z 



where W is the number of nucleotides scored as identical matches by the sequence alignment program ALIGN -2 
in that program's alignment of C and D, and where Z is the total number of nucleotides in D. It wtll be 
appreciated that where the length of nucleic acid sequence C is not equal to the length of nucle.c acid sequence 

5 D the % nucleic acid sequence identity of C to D will not equal the % nucleic acid sequence identity of D to 
C As examples of % nucleic acid sequence identity calculations, Tab.es 4 and 5, demonstrate how to calculate 
th e % nudcc acid sequence identity of the nucleic acid sequence designated "Comparison DN A" to the nucletc 
acid sequence designated "PRO-DN A" . wherein "PRO-DNA" represents a hypothetical PRO-encoding nucletc 
acid sequence of interest, "Comparison DNA" represents the nucleotide sequence of a nucleic acid molecule 

10 againstwhichme"PRO-DNA"nucleicacidmoleculeofinterestisbeingcom P ared,and"N","L and V each 

represent different hypothetical nucleotides. 

Unless specifically stated otherwise, all % nucleic acid sequence identity values used herein are obtamed 
as described in the immediately preceding paragraph using the ALIGN-2 computer program. However, % 
C 3 nucleic acid sequence identity values may also be obtained as described below by using the WU-BLAST-2 

3 15 computer program (Altschul et al.. Methods in Pomology, 266: 460-480 (1996)). Most of the WU-BLAST-2 
I search parameters are set to the default values. Those not set to default values, i.e., the adjustable parameters, 

£ are set with the following values: overlap span = 1, overlap fraction = 0.125, word threshold (T) =11, and 

K scoring matrix = BLOSUM62. When WU-BLAST-2 is employed, a % nucleic acid sequence identtty value .s 

fU determined by dividing (a) the number of matching identical nucleotides between the nucleic acid sequence of 

Q 20 the PRO polypeptide-encoding nucletc acid molecule of interest having a sequence denved from the nat.ve 
m sequence PRO polypeptide-encoding nucleic acid and the comparison nucleic acid molecule of interest (t.e., the 

S sequence against which the PRO polypeptide-encoding nucleic acid molecule of interest is being compared whtch 

O may be a variant PRO polynucleotide) as determined by WU-BLAST-2 by (b) the total number of nucleottdes 

of the PRO polypeptide-encoding nucleic acid molecule of interest. For example, in the statement "an tsolated 
25 nucleic acid molecule comprising a nucleic acid sequence A which has or having at least 80% nucleic actd 
sequence identity to the nucleic acid sequence B", the nucleic acid sequence A is the comparison nucletc actd 
m o,ecu,e of interest and the nucleic acid sequence B is the nucleic acid sequence of the PRO polypeptide- 

encoding nucleic acid molecule of interest. 

Percent nucleic acid sequence identity may also be determined using the sequence comparison program 
30 NCB1-BLAST2 (Altschu, et al., Nudejc^cid^ 25:3389-3402 (1997)). The NCBI-BLAST2 sequence 
comparison program may be downloaded from http://www.ncbi.nlm.nih.gov. NCBI-BLAST2 uses several 
search parameters, wherein all of those search parameters are set to default values including, for example, 
unmask = yes, strand = all, expected occurrences = 10, minimum low complexity length = 15/5, multi-pass 
e-value = 0.01 , constant for multi-pass = 25, dropoff for final gapped alignment = 25 and sconng matnx - 
35 BLOSUM62. 

in situations where NCBI-BLAST2 is employed for sequence comparisons, the % nucleic acd sequence 
identity of a given nucleic acid sequence C to, with, or against a given nucleic acid sequence D (wh.ch can 
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alternatively be phrased as a given nucleic acid sequence C that has or comprises a certain % nucleic acid 
sequence identity to, with, or against a given nucleic acid sequence D) is calculated as follows: 



100 times the fraction W/Z 



5 where W is the number of nucleotides scored as identical matches by the sequence alignment program NCBI- 
BLAST2 in that program's alignment of C and D, and where Z is the total number of nucleotides in D. It will 
be appreciated that where the length of nucleic acid sequence C is not equal to the length of nucleic acd sequence 
D, the % nucleic acid sequence identity of C to D will not equal the % nucleic acid sequence identity of D to 

,0 C In other embodiments, PRO variant polynucleotides are nucleic acid molecules that encode an active 

PRO polypeptide and which are capable of hybridizing, preferably under stringent hybridization and wash 
conditions, to nucleotide sequences encoding a full-length PRO polypeptide as disclosed herein. PRO variant 
fi polypeptides may be those that are encoded by a PRO variant polynucleotide. 

5 The term "positives", in the context of sequence comparison performed as described above, includes 

* 15 residues in the sequences compared that are no. identical but have similar properties (e.g. as a result of 
- conservative substitutions, see Table 6 below). For purposes herein, the % value of positives is determmed by 

C 5 divid in g (a) the number of amino acid residues scoring a positive value between the PRO polypeptide amino acd 

rO sequence of interest having a sequence derived from the native PRO polypeptide sequence and the companson 

amino acd sequence of interest (i.e. , the amino acid sequence against which the PRO polypeptide sequence ,s 
i 20 being compared) as determined in the BLOSUM62 matrix of WU-BLAST-2 by (b) the total number of ammo 
W acid residues of the PRO polypeptide of interest. 

K Unless specifically stated otherwise, the % value of positives is calculated as described in the 

P immediately preceding paragraph. However, in the context of the amino acid sequence identity comparisons 

performed as described for ALIGN-2 and NCBI-BLAST-2 above, includes amino acid residues ,n the sequences 
25 compared that are not only identical, but also those that have similar properties. Amino acid residues mat score 
a positive value to an amino acid residue of interest are those that are either identical to the amino acd restdue 
of interest or are a preferred substitution (as defined in Table 6 below) of the amino acid residue of interest. 

For amino acid sequence comparisons using ALIGN-2 or NCBI-BLAST2, the % value of positives of 
a given amino acid sequence A to, with, or against a given amino acid sequence B (which can alternatively be 
30 phrased as a given amino acid sequence A that has or comprises a certain % positives to, with, or against a g.ven 
amino acid sequence B) is calculated as follows: 

100 times the fraction X/Y 



35 where X is the number of amino acid residues scoring a positive value as defined above by the sequence 
alignment program ALIGN-2 or NCBI-BLAST2 in that program's alignment of A and B, and where Y ts the 
total number of amino acid residues in B. It will be appreciated that where the length of amino acid sequence 
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n rH. <7 nnsitives of A to B will not equal the % positives 
A is not equal to the length of amino acid sequence B, the % positives 



of B to A 



it ™ 



isolated - when used ,o describe the various polypeptides disclosed herein, means po.ypept.de that has 
been identified and separated and/or recovered front a component of its natural environment. Contam.nant 
components of its natura! environment are materials that would typically mterfere with d.agnostic or therapeunc 
uses for the polypeptide, and may include enzymes, hormones, and other proteinaceous or non-proteinaceous 
solutes in preferred embod.ments, the polypeptide w..l be purified (1) to a degree sufficient to obta.n at .east 
,5 residues of N-termina. or interna, amino ac.d sequence by use of a spinning cup seouenator, or (2) to 
homogeneity by SDS-PAGE under non-reducing or reducing conditions using Coomass.e blue or, preferably, 
Sll ver stain. Isolated polypept.de includes polypeptide in sUu within recombinant cells, since at least one 
component of the PRO polypeptide natural environment will not be present. Ordinarily, however, .solated 
polypeptide will be prepared by at least one purification step. 

An "isolated" PRO polypeptide-encoding nucleic acid or other polypeptide-encoding nucleic acd .s a 
nucleic acid mo.ecule that is ident.fied and separated from at least one contaminant nucleic acid molecule w.th 
which i, is ordinanly associated in the natural source of the polypeptide-encoding nucleic acid. An .solated 
polypeptide-encoding nucleic acid molecule is other than in the form or setting in which it is found in nature, 
isolated polypeptide-encoding nucleic acid molecules therefore are distinguished from the specific polypepttde- 
encoding nucleic acid molecule as it exists in natural cells. However, an isolated polypeptide-encoding nucle.c 
acidmoleculein^^ 

J polypeptide where, for example, the nucle, acid molecule is in a chromosomal location different from that of 

I 20 natural cells. . nor , U( 
0 The ,.rm "con.rol sequences" refer, .o DNA sequences necessary for ,h. express™, of an operably 

II linked coding sequence in a par.icula, hos, organism. The con.ro, sequences ft. are sui.abi, fo, prokaryo.es, 
3 for example, inch.de , pr.mo.er, op.ionaiiy an oc.ra.or sequence, and a rfcosome binding si,.. Eukaryouc ce„s 
* are known lomiliKpromolers.polyadenylalion signals, and enhancers. 

Nucleic acid is "operabiy linked" when i. is placed in.o , funciona. rela.ionship win, anofte, nucle.c 
acid sequence. Fo, example, DNA for a presequenc. 0, secre.ory leader is operably linked .o DNA for , 
polypep.ide if i. is expressed as a prepro.ein fta, par.icipa.es in ft. s«,e,io„ of fte polypep.ide; , promo.er or 
enhance, is operabl, linked ,o a coding sequence if i. affecs ,he .ranscrip.ion of ,h. sequence; or , r.bosome 
binding she is operably iinked io a coding s«,«nce i, i, is posi.i.ned so as ,„ facili.a.e .ransla.ion Generally, 
30 "operably linked" means fta, fte DNA sequences being .inked are con.iguous. »d. in fte case of , secre.on, 
leader, con.iguous and in reading phase. However, enhancers do no. have .o be con.iguous. L.nbng .s 
accomplished by ligaiion a, convenien, res.ricrion sires. ,f such si.es do no. e„is,, ft. syn.he.ic o„go„uc,.o„de 
adamors or linkers are used in accordance wirhconven.ionalprac.ice. 

The .erm -an.ibody" is used in fte broades, sense and specifically covers, for example, smgle anh-PRO 
,5 monclona, an.ibCies (Eluding agonis., an.agonisr, „d neu.ralizing anybodies). an.i-PRO arr.i^dy 
composi.ions wift polyepi.opic specific*,, single chain an.i-PRO amibodies, and fragm.n.s of an -PRO 
anribodies (see beiow). The ,erm "monoclonal an.ibody" as used herein refers ,o an an.ibody obfanaed from 
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population of substanual.y homogeneous antibodies, i.e. . the ind.vidua. antibodies comprising the population are 
identical except for possible naturally-occurring mutations that may be present in minor amounts. 

"Stringency" of hybridization react.ons is readily determinable by one of ordinary skill in the art, and 
generally is an empirica. calculation dependent upon probe length, washing temperature, and salt concentration. 
,n general longer probes require higher temperatures for proper annealing, while shorter probes need lower 
5 temperatures. Hybridization generally depends on the ability of denatured DNA to reanneal when 
complementary strands are present in an environment below their melting temperature. The higher the degree 
of des.red homology between the probe and hybridizab.e sequence, the higher the relative temperature wh.ch 
can be used As a result, it follows that htgher relative temperatures would tend to make the reacuon condmons 
more stringent, while lower temperatures less so. For additional details and explanation of stringency of 
10 hybndization reactions, see Ausubel et al., Current Protocols in Molecular Biology. Wiley Interscience 
Publishers, (1995). 

"Stringent conditions" or "high stringency condttions", as defined herein, may be identified by those 
« that- (1) employ low ionic strength and high temperature for washing, for example 0.015 M sod.um 

* chloride/0 0015 M sodium citrate/0. 1 % sodium dodecy. sulfate at 50°C; (2) employ during hybndtzatton a 

* 15 denaturing agent, such as formamide, for example, 50% (v/v) formamide with 0.1% bovine serum 
J= a.bumin/0. 1 %Ficoll/0. 1 % polyvinylpyrrolidone/SOmM sodium phosphate buffer at P H 6.5 with 750 mM sodtum 
S ch.oride 75 mM sodium citrate at 42°C; or (3) employ 50% formamide, 5 x SSC (0.75 M Nad, 0.075 M 
fli sodium citrate), 50 mM sodium phosphate (pH 6.8), 0.1% sodium pyrophosphate, 5 x Denhardfs so.ut.on, 

• sonicated salmon sperm DNA (50 „g/ml), 0. 1 % SDS, and 10% dextran sulfate at 42'C. with washes at 42°C 

U 20 in 0.2 x SSC (sodium chloride/sodium citrate) and 50% formam.de at 55°C, followed by a high-stringency wash 
UJ consisting of 0. 1 x SSC containing EDTA at 55 °C. 

It "Moderately stringent conditions" may be identified as described by Sambrook et al., Molecular 

P r'Wiino- A I ahoratorv Manual, New York: Cold Spring Harbor Press, 1989, and include the use of washmg 

solution and hybridization conditions (e.g., temperature, ionic strength and %SDS) less stringent that those 
25 described above. An example of moderately stringent conditions is overnight incubation at 37°C .n a soluuon 
comprising: 20% formamide, 5 x SSC (150 mM NaCl, 15 mM trisodium citrate), 50 mM sodium phosphate (pH 
7 6) 5 x Denhardt's solution, 10% dextran sulfate, and 20 mg/ml denatured sheared salmon sperm DNA, 
followed by washing the filters in 1 x SSC at about 37-50'C. The skilled artisan will recognize how to adjust 
the temperature, ionic strength, etc. as necessary to accommodate factors such as probe length and the hke. 
30 The term "epitope tagged" when used herein refers to a chimeric polypeptide comprising a PRO 

polypeptide fused to a "tag polypeptide" . The tag polypeptide has enough residues to provide an epitope agatnst 
which an antibody can be made, yet is short enough such that it does not interfere with activity of the polypepttde 
to which it is fused. The tag polypeptide preferably also is fairly unique so that the antibody does not 
substantially cross-react with other epitopes. Suitable tag polypeptides generally have at least six ammo ac.d 
35 residues and usually between about 8 and 50 amino acid residues (preferably, between about 10 and 20 ammo 
acid residues). 
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As used herein, the term "immunoadhesin" designates antibody-iike molecules wh.ch comb.ne the 
binding specificity of a heterologous protem (an "adhesm") with the effector functions of immunoglobulin 
constant domains. Structural the immunoadhes.ns comprise a fusion of an amino aod sequence w.th the 
desired binding spec.ficity wh.ch is other than the ant.gen recogmt.on and bind.ng site of an ant.body (ue , 
"heterologous"), and an immunog.obulin constant domain sequence. The adhesin part of an immunoadhes.n 
m o.ecu le typically ts a contiguous am.no acid sequence comprising at least the bmding site of a receptor or a 
Hgand The .mmunoglobul.n constant domam sequence in the .mmunoadhes.n may be obtained from any 
i m muno g ,obu,in, such as IgG-1. lgG-2. lgG-3. or l g G-4 subtypes, ,gA (including IgA-1 and lgA-2), IgE, l g D 
or IftM 

-Active" or "activity" for the purposes herein refers to form(s) of a PRO po.ypeptide which retam a 
biological and/or an .mmunolog.ca, activity of nat.ve or natural.y-occurrmg PRO, where.n "btological" activity 
refers to a biological function (e.ther inhibitory or stimulatory) caused by a native or naturally-occurnng PRO 
other than the ability to induce the production of an antibody against an antigenic epitope possessed by a nauve 
or naturally-occurring PRO and an "immunological" activity refers to the ability to induce the production of an 
antibody against an antigenic epitope possessed by a native or naturally-occurnng PRO. 

The term "antagomst" is used in the broadest sense, and includes any molecule that P a«.a..y or fully 
blocks, inhibits, or neutralizes a biolog.cal activity of a native PRO polypeptide disclosed herein. In a s.m.lar 
manner, the term "agonist" ,s used in the broadest sense and includes any molecule that mim.cs a b.olog.cal 
activity of a native PRO poiypept.de disclosed herein. Suitable agonist or antagonist molecules specially 
include agonist or antagomst antibodies or ant.body fragments, fragments or amino acid sequence 
native PRO polypeptides, peptides, ant.sense ol.gonucleot.des, small organic molecules, etc. Methods or 
.defying agonists or antagonists of a PRO polypept.de may comprise contact.ng a PRO po.ypept.de w.th a 
candidate agomst or antagomst molecule and measuring a detectable change in one or more biological act.v.t.es 
normally associated with the PRO polypeptide. 

"Treatment" refers to both therapeutic treatment and prophylactic or preventative measures, where.n 
Ote object is to prevent or slow down (lessen) the targeted pathologic condition or disorder. Those in need of 

the disorder is to be prevented. 

"Chronic" administration refers to administration of the agent(s) in a continuous mode as opposed to 
an acute mode, so as to ma.ntain the initial therapeutic effect (activity) for an extended period of tunc, 
-mtermittent" adm.nistration is treatment that is not consecutively done without interruption, but rather , cycl.c 
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in nature. 



Mammal" for purpose, of rrearmenr refers ,0 »ny animal classified as a mammal, including humans, 
domes.ic and farm animals, a*, zoo, spor.s. or p* animai, snch as ca.s. came, horses, sheep, P i g s, goa.s. 

rabbits etc. Preferably, the mammal is human. 

' Administration "in combination with" one or more further therapeutic agents includes simultaneous 

(concurrent) and consecutive administration in any order. 
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"Carriers- as used herein include pharmaceutical^ acceptable carriers, excipients, or stabilizers which 
are nontoxic to the cell or mammal being exposed thereto a, the dosages and concentrations employed. Often 
the physiologically acceptable carrier is an aqueous pH buffered solution. Examples of physiologically 
acceptable carriers include buffers such as phosphate, citrate, and other organic acids; antioxidants including 
ascorbic acid; low molecular weight (less than about 10 residues) polypeptide; proteins, such as serum album.n, 
5 gelatin or immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino acids such as glycine, 
glutamine, asparagine, arginine or lysine; monosaccharides, disacchandes, and other carbohydrates includmg 
glucose mannose, or dextrins; chelating agents such as EDTA; sugar alcohols such as manni.ol or sorbuol; salt- 
forming counterions such as sodium; and/or nonionic surfactants such as TWEEN™, polyethy.ene glycol (PEG), 
and PLURONICS™. 

,0 "Antibody fragments" comprise a portton of an intact antibody, preferably the antigen binding or 

variable region of the intact antibody. Examples of antibody fragments include Fab, Fab', F(ab-) 2 , and Fv 
fragments; diabodies; linear antibodies (Zapata et a,., ProteJr^ 8(10): 1057-1062 11995]); single-chain 
antibody molecules; and multispecific antibodies formed from antibody fragments. 

Papain digestion of antibodies produces two identical antigen-binding fragments, called "Fab" 
,5 fragments, each with a single antigen-binding site, and a residua. »Fc" fragment, a designation reflecting the 
ability to crystallize readily. Pepsin treatment yields an F(ab') 2 fragment that has two antigen-comb.mng sues 
and is still capable of cross-linking antigen. 

"Fv" is the minimum antibody fragment which contains a complete antigen-recognition and -binding 
site This region consists of a dimer of one heavy- and one light-chain variable domain in tight, non-covalent 
20 association. It is in this configuration that the three CDRs of each variable domain interact to define an anttgen- 
binding site on the surface of the V H -V L dimer. Collectively, the six CDRs confer antigen-binding specificity to 
the antibody. However, even a single variable domain (or half of an Fv comprising only three CDRs spectfic 
for an antigen) has the ability to recognize and bind antigen, although at a lower affinity than the entire bmdmg 
site. 

25 The Fab fragment also contains the constant domain of the light chain and the first constant doma.n 

(CHI) of the heavy chain. Fab fragments differ from Fab' fragments by the addition of a few residues at the 
carboxy terminus of the heavy chain CHI domain including one or more cysteines from the antibody hmge 
region Fab'-SH is the designation herein for Fab' in which the cysteine residue(s) of the constant domains bear 
a free thiol group. F(ab') 2 antibody fragments originally were produced as pairs of Fab' fragments which have 

30 hinge cysteines between them. Other chemical couplings of antibody fragments are also known. 

The "light chains" of antibodies (immunoglobulins) from any vertebrate species can be assigned to one 
of two clearly distinct types, called kappa and lambda, based on the amino acid sequences of their constant 
domains. 

Depending on the amino acid sequence of the constant domain of their heavy chains, immunoglobuhns 
35 can be assigned to different classes. There are five major classes of immunoglobulins: IgA, IgD, IgE, IgG, and 
IgM, and several of these may be further divided into subclasses (isotypes), e.g. , IgG 1 , IgG2, IgG3, IgG4, IgA, 
and IgA2. 
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"Single-chain Fv" or "sFv" antibody fragments comprise the V„ and V L domains of antibody, wherem 
these domains are present in a single polypept.de chain. Preferably, the Fv polypeptide further comprises a 
polypeptide linker between the V H and V L domains which enables the sFv to form the desired structure for 
anugen binding. For a review of sFv. see Pluckthun in jhe^harmacolo r v of Monoclonal Antibodtes, vol. 1 13, 
Rosenburg and Moore eds., Springer-Verlag, New York, pp. 269-315 (1994). 
5 The term "diabodies" refers to small antibody fragments with two anugen-bmding sites, wh.ch 

fragments comprise a heavy-chain variable domain (V H ) connected to a light-cham variable domain (V L ) in the 
same polypeptide chain (V H -V L ). By using a linker that ,s too short to allow pairing between the two doma.ns 
on the same chain, the domains are forced to pair with the complementary domains of another chatn and create 
two antigen-binding sites. Diabodies are described more fully in, for example, EP 404,097; WO 93/11161; and 
10 Hollinger et al., Acad. Sci. USA. 90:6444-6448 (1993). 

An "isolated" antibody is one which has been identified and separated and/or recovered from a 
component of its natural environment. Contaminant components of its natural environment are materials whtch 
would interfere with diagnostic or therapeutic uses for the antibody, and may include enzymes, hormones, and 
other proteinaceous or nonproteinaceous solutes. In preferred embodiments, the antibody will be punfied (1) 
to greater than 95% by weight of antibody as determined by the Lowry method, and most preferably more than 
99% by weight, (2) to a degree sufficient to obtain at least 15 residues of N-terminal or internal ammo acd 
sequence by use of a spinning cup sequenator, or (3) to homogeneity by SDS-PAGE under reducing or 
nonreducingconditions using Coomassie blue or, preferably, silver stain. Isolated antibody includes the anttbody 
in situ within recombinant cells since at least one component of the antibody's natural environment wnl not be 
present Ordinarily, however, isolated antibody will be prepared by at least one purification step. 

The word "label" when used herein refers to a detectable compound or composition which .s conjugated 
directly or indirectly to the antibody so as to generate a "labeled" antibody. The label may be detectable by itself 
(e.g. radioisotope labels or fluorescent labels) or, in the case of an enzymattc label, may catalyze chemtcal 
alteration of a substrate compound or composition which is detectable. 

By "solid phase" is meant a non-aqueous matrix to which the antibody of the present invention can 
adhere. Examples of solid phases encompassed herein include those formed partially or entirely of glass (e.g., 
controlled pore glass), polysaccharides (e.g., agarose), polyacrylamides, polystyrene, polyvinyl alcohol and 
silicones In certain embodiments, depending on the context, the solid phase can comprise the well of an assay 
plate- in others it is a purification column (e.g., an affinity chromatography column). This term also includes 
a discontinuous solid phase of discrete particles, such as those described in U.S. Patent No. 4,275, 149. 

A "liposome" is a small vesicle composed of various types of lipids, phospholipids and/or surfactant 
which is useful for delivery of a drug (such as a PRO polypeptide or antibody thereto) to a mammal. The 
components of the liposome are commonly arranged in a bilayer formation, similar to the lipid arrangement of 
biological membranes. 

A "small molecule" is defined herein to have a molecular weight below about 500 Daltons. 
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Table 1 

/* 

* 

* C-C increased from 12 to 15 

* Z is average of EQ 
5 * B is average of ND 

* match with stop is _M; stop-stop = 0; J (joker) match - 0 

^define Jvl -8 /* value of a match with a stop */ 

" Mi iilllll 

15 /* D */ { 0, 3,-5 4, 3,-6, 1, ,-2. 0, 0, 4, 3. 1 M, q ^ 3} 

/* E */ { 0, 2,-5 3 4 -5 0 1 -2 0 0,-3 2 U_M, 1 , , . q ? _ 

/*F*/ {-4,-5,-4,-6,-5, 9,-5,-2, 1, 0,-5, 2, U,-4,_ivi, J, ->, . . . 

20 I •/ -1.-2.-2.-2,-2. 1,-3, . 5 0 2.. Z , . q> ^ ^ Q> Q _ Q> ^ 



/* J */ 



o! 0 0 0, 0, 0, 0. 0. 0, 0. 0. 0, 0. 0._M 0 0 o 0 0q u u « « „ u . 



r i lllllliiS. 
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Table 1 (conV) 
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^include <stdio.h> 




^include <ctype.h> 




tfdefine 


MAXJMP 


16 


^define 


MAXGAP 


24 


^define 


JMPS 


1024 


^define 


MX 


4 


^define 


DM AT 


3 


^define 


DMIS 


0 


^define 


D1NS0 


8 


^define 


DINS1 


1 


^define 


PINSO 


8 


^define 


PINS1 


4 


struct jmp { 





short 

unsigned short 



/* max jumps in a diag */ 

/* don't continue to penalize gaps larger than this */ 
/* max jmps in an path */ 

/* save if there's at least MX-1 bases since last jmp */ 

/* value of matching bases */ 

/* penalty for mismatched bases */ 

/* penalty for a gap */ 

/* penalty per base */ 

/* penalty for a gap */ 

/* penalty per residue */ 



..iivi/~wMPl; /* size of jmp (neg for dely) */ 
x[MAXJMP]; /* base no. of jmp in seq x */ 
/* limits seq to 2*16 -1 */ 
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struct diag { 

int score; 

long offset; 

short ijmp; 

struct jmp jp; 

}: 



struct path { 







int 






short 






int 


il 35 


}; 




f — 


char 






char 






char 






char 




40 


int 






int 






int 






int 






int 
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int 






int 






int 






int 






long 




50 


struct 


diag 




struct 


path 




char 






char 





spc; 

n[JMPS]; 
x[JMPS]; 



*ofile; 

*namex[2]; 

*prog; 

*seqx[2]; 

dmax; 

dmaxO; 

dna; 

endgaps; 
gapx, gapy; 
lenO, lenl; 
ngapx, ngapy; 
smax; 
*xbm; 
offset; 
*dx; 
pp[2]; 



/* score at last jmp */ 
/* offset of prev block */ 
/* current jmp index */ 
/* list of jmps */ 



/* number of leading spaces */ 

/* size of jmp (gap) */ 

/* loc of jmp (last elem before gap) */ 



/* output file name */ 
/* seq names: getseqs() */ 
/* prog name for err msgs */ 
/* seqs: getseqs() */ 
/* best diag: nw() */ 
/* final diag */ 
/* set if dna: mainO */ 
/* set if penalizing end gaps */ 
/* total gaps in seqs */ 
/* seq lens */ 
/* total size of gaps */ 
/* max score: nw() */ 
/* bitmap for matching */ 
/* current offset in jmp file */ 
/* holds diagonals */ 
/* holds path for seqs */ 



*calloc(), *mal!oc(X *index(), *strcpy0; 
♦getseqO, *g_caIIoc(); 
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Table 1 (conf) 

/* Needleman-Wunsch alignment program 
* 

* usage: progs filel file2 

* where filel and file2 are two dna or two protein sequences. 

* The sequences can be in upper- or lower-case an may conta.n ambiguity 

* Any lines beginning with •;',•>• or •<• are ignored 

* Max file length is 65535 (limited by unsigned short x in the jmp struct) 

* A sequence with 1/3 or more of its elements ACGTU is assumed to be DNA 

* Output is in the file "align. out" 
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* The program may create a tmp file in Amp to hold info about traceback. 

* Original version developed under BSD 4.3 on a vax 8650 
*/ 

^include "nw.h" 
15 ^include "day .h" 

stati c 

}; 

20 

static j>bvalI26] = { 

- U2|(K<CD'--A'))|(l<<CN---A-)).4,8, 16,32 64 

S 128, 256, OxFFFFFFF, 1 < < 10, 1 < < H, 1 < < 12, 1 <■ < 1 \ 1 < < 4. 

S 1 < < 15, 1< < 16, 1< < 17. 1< < 18, 1< < 19, 1< <20 1 . < ■ <21, 1 < <22, 

E 25 1<<23, 1<<24, 1< <25|(1< <('E'-'A'))|(1 < <('Q - A )) 

S }; 

y main(ac, av) 

fl int ac; 

U 30 char *av[]; 



mam 



{ 



■sU 35 fprintf(stderr 



prog = av[0]; 

if(ac!=3){ 

fprintf(stderr/ usage: %s filel file2\n f prog); 

fprintf(stderr/ W here filel and f.lc2 are two dna or two proiem sequcnccsAn ). 
fprintf(stderr/The sequences can be in upper- or lower-case\n ) 
fprintf(stderr/ Any lines beginning with ';' or ' < ^ are Ig nored\n ); 
fprintf(stderr," Output is in the file \ M align.out\ M \n"); 
exit(l); 

40 } 

namex[0] = av[l]; 

namex[l] = av[2]; 

seqx [0] = getseq(namex[0], &len0); 

seqx[ll = getseq(namex[l], &lenl); 
45 xbm = (dna)? _dbval : _pbval; 

endgaps=0; /* I to penalize endgaps */ 

= %lion nntV /* OUtpUt file */ 
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55 } 



ofile = "align.out"; /* output file 

nw0; /* fill in the matrix, get the possible jmps */ 

readjmpsO; '* S et the actuaI J m P s *' 

pr i nt (); /* print stats, alignment */ 

cleanup(0); /* unlink any tmp files */ 
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Table 1 (conV) 

/* do the alignment, return best score: mainO 

* dna: values in Fitch and Smith, PNAS, 80, 1382-1386, 1983 

* pro: PAM 250 values 

* When scores are equal, we prefer mismatches to any gap, prefer 
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* a new gap to extending an ongoing gap, a 


* to a gap in seq y. 




*/ 




nw() 




{ 




char 


*px, *py; 


int 


*ndely, *dely; 


int 


ndelx, delx; 


int 


*tmp; 


int 


mis; 


int 


insO, insl; 


register 


id; 


register 


y; 


register 


*col0, *coll; 


register 


xx, yy; 



nvv 



/* seqs and ptrs */ 
/* keep track of dely */ 
/* keep track of delx */ 
/* for swapping rowO, rowl */ 
/* score for each type */ 
/* insertion penalties */ 
/* diagonal index */ 
/* jmp index */ 
/* score for curr, last row */ 
/* index into seqs */ 

dx = (struct diag *)g_calloc("to get diags\ Ien0 + Ienl + 1, sizeof(struct diag)); 

ndely = (int *)g_ca11oc("to get ndely", lenl + 1, sizeof(int)); 
dely = (int *)g_calloc("to get dely", lenl + 1, sizeof(int)); 
colO = (int *)g_ca11ocCto get col0\ lenl + 1, sizeof(int)); 
coll = (int *)g_calloc("to get coll", lenl + 1, sizeof(int)); 
insO = (dna)? DINSO : P1NS0; 
insl = (dna)? DINS1 : PINS1; 

smax = -10000; 
if (endgaps) { 

for (coI0[01 = dely[0] = -insO, yy = 1; yy < = lenl; yy+ + ) I 
co!0[yy] = dely[yy] = colO[yy-l] - insl; 
ndely[yy] = yy; 

co!0[0] = 0; /* Waterman Bull Math Biol 84 */ 



} 

else 



for (yy = 1; yy < = lenl; yy++) 
dely[yy] = -insO; 
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/* fill in match matrix 
*/ 

for(px = seqx[0], xx - 1; xx <= lenO; px+ + , xx++) { 
/* initialize first entry in col 
*/ 

if (endgaps) { 

if (xx ==1) 

coll[0] = delx = -(insO + insl); 

else 

coll[0] = delx = colO[0] - insl; 
ndelx = xx; 



} 

else { 



coll[0J = 0; 
delx = -insO; 
ndelx = 0; 
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Table 1 (conV) 

...nw 

for (py = seqxUL yy = I ; yy < = lenl; py+ + , yy+ +) { 
mis = colO[yy-l]; 
if (dna) 

5 mis + = (xbm[*px- , A , ]&xbm[*py- , A , ])7 DMAT : DMIS; 

else 

mis += _day[*px-'A'][*py-'A']; 

/* update penalty for del in x seq; 
10 * favor new del over ongong del 

* ignore MAXGAP if weighting endgaps 
*/ 

if (endgaps | | ndely[yy] < MAXGAP) { 

if (col0[yy] - insO > = dely[yy]) { 
15 dely[yy] = col0[yy] - (insO + insl); 

ndelylyy] = 1; 

} else { 

dely[yy] -= insl; 
ndely[yy] + + ; 

20 } 
£3 } else { 

In if (col0[yy] - (insO + insl) > = dely[yy]) { 

t T ~ dely[yy] = col0[yy] - (insO + insl); 

ndely[yy] = 1; 

3 ~ 25 } else 
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} 



ndely[yy] + + ; 



V7 ; 

p. i /* update penalty for del in y seq; 

" 30 * favor new del over ongong del 

if (endgaps | | ndelx < MAXGAP) { 
CO if (coil[yy-l] - insO > - delx) { 

u 



delx = coll[yy-l] - (insO + insl); 



35 ndelx = 1; 

} else { 

delx - = insl; 
ndelx+ + ; 

} 

40 } else { 

if (coll[yy-l] - (insO + insl) > = delx) { 

delx = coll[yy-l] - (insO + insl); 
ndelx = 1; 

} else 

45 ndelx+ + ; 

} 

/* pick the maximum score; we're favoring 
* mis over any del and delx over dely 
50 */ 
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Table 1 (conn 

...nw 

id = xx - yy + lenl - 1; 

if (mis > = delx && mis > = delylyy]) 

colllyy] = mis; 
5 else if (delx > = dely[yy]) { 

coll[yy] = delx; 

ij = dx[id].ijmp; 

if (dx[id].jp.n[0] && (!dna j | (ndelx > = MAXJMP 
&& xx > dx[id].jp.x|ij] + MX) | | mis > dx[id].score + DINSO)) { 
10 dx[id].ijmp+ + ; 

if (++ij > = MAXJMP) { 
writejmps(id); 
ij = dx[id].ijmp = 0; 
dx[ id], offset = offset; 

15 offset sizeof(struct jmp) + sizeof(offset); 

} 

} 

dx[id].jp.n[ij] = ndelx; 
dx[id].jp.x[ij] = xx; 

20 dx[id]. score - delx; 

} 

else { 

coll[yy] = dely[yy]; 
ij = dx[id].ijmp; 

25 if (dx[id].jp.n[0] && (!dna | | (ndely[yy] > = MAXJMP 

&& xx > dx[id].jp.x[ij] + MX) | | mis > dx[id]. score + DINS0)) { 
dx[id].ijmp + + ; 
if > = MAXJMP) { 

writejmps(id); 

30 ij = dx[id].ijmp = 0; 

dx[id]. offset = offset; 

offset += sizeof(struct jmp) + sizeof(offset); 

} 

} 

35 dxlid].jp.n[ij] - -ndely[yy}; 

dx[id].jp.x[ij] = xx; 
dx[id]. score = dely[yy]; 

} 

if (xx = = lenO && yy < lenl) { 
40 /* last col 

*/ 

if (endgaps) 

coll[yy] -== ins0 + insl*(lenl-yy); 
if (col 1 [yy] > smax) { 
45 smax = coll[yy]; 

dmax = id; 

} 

} 

} 

50 if (endgaps && xx < lenO) 

coll(yy-l] -= ins0 + insl*(len0-xx); 
if (coll[yy-l] > smax) { 

smax = coll[yy-l]; 
dmax = id; 

55 } 

tmp = colO; colO = coll; coll = tmp; 

} 

(void) free((char *)ndely); 
(void) free((char *)dely); 
60 (void) free((char *)co!0); 

(void) free((char *)coll); 
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Table 1 (conV) 



* print() — only routine visible outside this module 
* 

5 * static: 

* getmat() - trace back best path, count matches: print() 

* pr_align() -- print alignment of described in array p[]: print() 

* dumpblock() - dump a block of lines with numbers, stars: pr_align() 

* nums() ~ put out a number line: dumpblock() 

10 * putline() - put out a line (name, [num], seq, [num]): dumpblock() 

* stars() - -put a line of stars: dumpblock() 

* stripname() - strip any path and prefix from a seqname 
*/ 

15 ^include "nw.h" 



20 



^define SPC 3 
#define PLINE 256 
#define P SPC 3 



extern 
int 

FILE 



_day[26}[26]; 

olen; 

*fx; 



/* maximum output line */ 

/* space between name or num and seq 



/* set output line length */ 
/* output file */ 



*/ 



25 



30 



35 



40 



45 



50 



55 



printO 
{ 



print 



int lx, ly, firstgap, lastgap; /* overlap */ 

if ((fx = fopen(ofile, "w")) = = 0) { 

fprintf(stderr/%s: can't write %s\n", prog, ofile); 
cleanup(l); 

} 

fprintf(fx, M <first sequence: %s (length = %d)\n\ namex[01, lenO); 
fprintf(fx, "< second sequence: %s (length = %d)\n", namex[l], lenl); 
olen = 60; 
lx = lenO; 
ly — lenl; 

firstgap = lastgap = 0; 

if (dmax < lenl - 1) { /* leading gap in x */ 

pp[0].spc = firstgap = lenl - dmax - 1; 
ly -= pp[0].spc; 

} 

else if (dmax > lenl - 1) { /* leading gap in y */ 
pp[l].spc = firstgap = dmax - (lenl - 1); 
lx -= pp[l].spc; 

} 

if (dmaxO < lenO - 1) { /* trailing gap in x */ 
lastgap = lenO - dmaxO - I; 
lx -= lastgap; 

} 

else if (dmaxO > lenO - 1) { /* trailing gap in y */ 
lastgap = dmaxO - (lenO - 1); 
ly -= lastgap; 

} 

getmat(lx, ly, firstgap, lastgap); 
pr_align(): 



60 
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Table 1 (conV) 

/* 

* trace back the best path, count matches 
*/ 

static 

5 getmat(lx, ly, firstgap, lastgap) getmat 
int lx, !y; /* "core" (minus endgaps) */ 

int firstgap, lastgap; /* leading trailing overlap */ 

{ 

int nm, iO, il , sizO, sizl; 

10 char outx[32]; 

double pet; 
register nO, nl ; 

register char *pO, *pl ; 

15 /* get total matches, score 

*/ 

iO = il = sizO = sizl = 0; 
pO = seqx[0] + pp[l].spc; 
pi = seqx[l] + pp[0].spc; 
20 nO = pp[l].spc + 1; 

nl = pp[0].spc + 1; 

nm = 0; 

while ( *p0 && *pl ) { 
25 if (sizO) { 

pl + + ; 
nl + + ; 
sizO— ; 

} 

30 else if (sizl) { 

p0+ + ; 
n0+ + ; 
sizl--; 

} 

35 else { 

if (xbm[*pO- , A , ]&xbm[*pl- , A']) 

nm+ + ; 
if (nO+4- == pp[0].x[iO]) 

sizO = pp[0].n[iO++]; 
40 if (nl + + == pp[l].x[il]) 

sizl = pp[l].n[il + +]; 

pO-f +; 
pl + + ; 

} 

45 } 

/* pet homology: 

* if penalizing endgaps, base is the shorter seq 

* else, knock off overhangs and take shorter core 
50 */ 

if (endgaps) 

lx = (lenO < ienl)? lenO : lenl; 

else 

lx = (lx < ly)? lx : ly; 
55 pet = 100.*(double)nm/(double)Ix; 

fprintf(fx, "\n"); 

fprintf(fx, "< %d match%s in an overlap of %d: %.2f percent similarity\n\ 
nm, (nm = = 1)? : "es", lx, pet); 

60 
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Table 1 (conn 

fprintf(fx, "<gaps in first sequence: %d\ gapx); 

if (gapx) { 

(void) sprintf(outx, " (%d %s%s) , 

ngapx, (dna)? "base": "residue", (ngapx == D? 
fprintf(fx,"%s\ outx); 

fprintf(fx, \ gaps in second sequence: %d\ gapy); 

if (gapy) { xb 
(void) sprintf(outx, " (%d %s%s) , 

ngapy, (dna)? "base" :"residue\ (ngapy == 1)7 
fprintf(fx,"%s\ outx); 



...getmat 



"s"); 



} 

if (dna) 



else 



XT<store: %d (match = %d, mismatch = %d, gap penalty = %d + %d per base)W, 
smax, DMAT, DMIS, DINSO, DINS1); 



*n< l 2Sc: %d (Dayhoff PAM 250 matrix, gap penalty = %d + %d per residue)\n", 
smax, PINSO, PINS1); 
if (endgaps) 

" P <endgaps penalized, left endgap: %d %s%s, right endgap: %d %s%s\n\ 
firstgap, (dna)? "base" : "residue", (firstgap == 1)?^ ' ^ s , 
lastgap, (dna)? "base" : "residue", (lastgap == D? : "s"); 



else 



fprintf(fx, "< endgaps not penalized\n"); 



30 
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static nm; 

static Imax; 

static ij[2]; 

static nc[2]; 

static ni[2]; 

static siz[2]; 

static char *ps[2]; 

static char *po[2]; 

static char out[2][P_LINE]; /* output line */ 

static char star[P_LINE]; /* set by starsQ */ 



/* matches in core for checking */ 
/* lengths of stripped file names */ 
/* jmp index for a path */ 
/* number at start of current line */ 
/* current elem number -- for gapping */ 

/* ptr to current element */ 
/* ptr to next output char slot */ 
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* print alignment of described in struct path pp[] 
*/ 

static 

pr_align0 
{ 

int nn; 
int more; 
register i; 



/* char count */ 



for (i = 0, lmax = 0; i < 2; i+ +) { 
nn = stripname(namex[i]); 
if (nn > lmax) 

lmax = nn; 

nc[i] = 1; 
ni(i] = 1; 
siz[i] = ijli] - 0; 
ps[i] = seqx[i]; 
po[i] = out[i]; 



pr align 
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Table 1 (conf) 

for (nn = nm = 0, more = 1; more; ) { 

for (i = more = 0; i < 2; i+ +) { 
/* 

5 * do we have more of this sequence? 

*/ 

if (!*ps[i]) 

continue; 

1Q more+ + ; 

if (pp[i].spc) { /* leading space */ 
*po[i]+ + = ' '; 
pp[i].spc~; 

15 } 

else if (siz[i]) { /* in a gap */ 

*po[i] + + = 

siz[i]~ ; 

2Q else { /* we're putting a seq element 

*/ 

*po[il = *ps[i]; 
if (islower(*ps[i])) 

*ps[i] = toupper(*ps[i]); 

25 po[i] + + ; 

ps[i] + + ; 

/* 

* are we at next gap for this seq? 

30 *' 

if (ni[i] == pp[i]-x[ij[i]l) { 

/* 

* we need to merge all gaps 

* at this location 
*/ 

siz[i] = pp[i].n[ij[i] + +]; 
while (ni[i] = = pp[i].x[ij[i]]) 

siz[i] += pp[i].n[ij[i]++l; 

} 

40 ni[i]++; 

} 

} 

if ( + + nn = = olen | | !more && nn) { 
dumpblock(); 

45 for(i = 0; i < 2; i++) 

po[i] = out[i]; 

nn = 0; 

} 

} 

50 } 

/* 

* dump a block of lines, including numbers, stars: pr ahgnQ 
*/ 

55 static dumpblock 

dumpblockO 
{ 

register i; 

60 for (i = 0; i < 2; i++) 

*po[i]-- = '\0'; r 
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10 



15 



(void) putc('\n\ fx); 
for(i = 0; i < 2; { 

if (*out[i] && (*out[i] != ' ' || *(po[i]) ! = 
if (i = = 0) 

nums(i); 
if (i = = 0 && *out[l]) 
stars(); 

putline(i); 

if (i = = 0 && *out[l]) 
fprintf(fx, star); 

if (i == 1) 

nums(i); 



')){ 



} 



.dumpblock 



} 



20 



u ; 25 



* put out a number line: dumpblock() 
*/ 

static 

nums(ix) 

int ix; 



{ 



30 



cs 
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} 



/* index in outQ holding seq line */ 



char 
register 
register char 



n1ine[P_LINE]; 

j; 

*pn, *px, *py; 



for (pn = nline, i = 0; i < lmax + P_SPC; + , pn++) 
*pn = ' '; 

for (i = nc[ix] T py - out[ix]; *py; py+ + , P"+ +> i 

if (*py == ' * 1 1 yy " '"^ 

*pn = ' *; 

ClSe{ if (i%10 = = 0 || (i = = 1 &&nc[ix] != D) { 
j = (i < 0)7 -i : i; 
for (px = pn; j; j /= 10, px») 
*px = j%10 + '0'; 

if (i < 0) 

*px = 



nums 



} 

else 

i+ +; 



*pn = 



> 



} 

*pn = *\0'; 
nc[ix] = i; 

for (pn = nline; *pn; pn + + ) 
(void) putc(*pn, fx); 
(void) putc('\n\ fx); 



55 / 



* put out a line (name, [num], seq, [num]): dumpblock() 
*/ 

static 
putline(ix) 

int ix; 

{ 



putline 
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T^hlP 1 (conn 



int 

register char *px; 

for (px = namcxlix], i = 0; *px && *px != V; px++, i++> 

(void) putc(*px, fx); 
for (; i < lmax + P_SPC; i++) 

(void) putcC \ fx); 



/* these count from 1: 

* ni[] is current element (from 1) 

* nc[] is number at start of current line 

*/ 

15 for (px = out[ix]; *px; px+ +) 

(void) putc(*px&0x7F, fx); 
(void) putc('\n\ fx); 



40 



45 



50 



if (xbmPpO-'A'l&xbm^pl-'A']) { 
cx = '*'; 
nm+ +; 

else if (!dna&&_dayrpO- , A , ][*pl- , A'] > 0) 
cx = 

else 

cx = ' '; 

} 

else 

cx = ' '; 
*px + + = cx; 

} 

*px + + = *\n'; 
*px = '\0'; 



.put line 



* put a line of stars (seqs always in out[0], out[H); dumpblockO 
*/ 

static stars 

25 stars() 
{ 

int >; 

register char *p0, *pl, cx, *px; 

30 if (!*outlO] | | (*out[0] « ' ' && *(po[0]) == * *) I I 

!*out[l] | | (*out[l] ==•'&& *(po[l]) = = )) 
return; 

px = star; 

for (i = lmax + P_SPC; i; i~) 
35 *px++ = ' '; 

for ( P 0 = out[0], pi = out[l]; *P<> && *pl; P<>+ + , pl + +) ( 
if (isalpha(*pO) && isalpha(*pl)) { 



55 } 



60 
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/* 

* strip path or prefix from pn, return len: pr_align() 
*/ 

static 

5 stripname(pn) 

char *pn; /* file name (may be path) */ 



{ 



register char *px, *py; 



stripname 



10 



15 



py = 0; 

for (px = pn; *px; px+ + ) 
if (*px " V) 

py = px + 1 ; 

if (py) 

(void) strcpy(pn, py); 
return(strlen(pn)); 



20 
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Table 1 (conf) 



* cleanupO -- cleanup any tmp file 

* getseqO -- read in seq, set dna, len, maxlen 

* g callocO -- callocO with error checkin 

* readjmpsO - get the good jmps, from tmp file if necessary 

* writejmpsO - write a filled array of jmps to a tmp file: nw() 
*/ 

^include H nw.h" 
^include <sys/file.h> 



10 



char *jname = "/tmp/homgXXXXXX"; 
FILE *fj; 



int 

15 long 



cleanupO; 
IseekQ; 



/* tmp tile for jmps */ 
/* cleanup tmp file */ 



/* 



! remove any tmp file if we blow 



*/ 

20 cleanupO) 
{ 



cleanup 



25 
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int 

if (0) 
exit(i); 



(void) unlink(jname); 



} 



* read, return ptr to seq, set dna, len, maxlen 

* skip lines starting with ' < \ or * > 

* seq in upper or lower case 
*/ 

char * 

getseq(file, len) 

char *file; /* file name */ 
int *len; /* seq len */ 



getseq 



{ 



char 

register char 

int 

FILE 



line[ 10241, *pseq; 
*px, *py; 
natgc, tlen; 
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if ((fp - fopen(file,"r H )) = = 0) { 

fprintf(stderr,"%s: can't read %s\n\ prog, file); 

exit(l); 

} 

tlen = natgc = 0; 

while (fgets(line, 1024, fp)) { 

if(*1ine == Y || "line == ' <' \\ *l»ne == > ) 

continue; 
for (px = line; *px != *\n'; px++) 

if (isupper(*px) 1 1 islower(*px)) 
tlen+ + ; 

if ((pseq = malloc((unsigned)(tlen + 6))) == 0) { ( . M , A r , v 

fprintf(stdcrr/%s: mallocO failed to get %d bytes for %s\n , prog, tien + 6, file), 

exit(l); 

pseq[0] = pseq[l] = pseq[21 - pseq[31 - AO'; 
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py = pseq + 4; 
*len = tlen; 
rewind(fp); 

5 

while (fgets(line, 1024, fp)) { 

if (*linc == V II *1ine " < II '> ) 

continue; 

for (px - line; *px ! = An* ; px + +) { 
10 if (isupper(*px)) 

*py+ + = *px; 
else if (islower(*px)) 

*py+ + = toupper(*px); 
if (index("ATGCU",*(py-l))) 
15 natgc+ + ; 

} 

} 

*py++ = '\0'; 
* py = *\0'; 
20 (void) fclose(fp); 

dna = natgc > (tlen/3); 
return(pseq+4); 

c i > 

25 char * 

*f g_cal!oc(msg, nx, sz) 

,.Z char *msg; /* program, calling routine */ 

int nXi S z; /* number and size of elements */ 

»H 30 ^ char *px, *calloc(); 

s if (( px = C alloc((unsigned)nx, (unsigned)sz)) = = 0) { 

U if ( * mS8> f p rintf(stderr, "%s: g_calloc() failed %s <n=%d, sz=%d)\n\ prog, msg, nx, sz); 

35 exit(l); 

} 

} 

return(px); 



40 



...getseq 



g_calloc 



* get final jmps from dx[] or tmp file, set pp[], reset dmax: main() 

*' readjmps 

readjmpsO 
45 { 

int fd = _1 : 

int siz, i0, il; 

register i, j, xx; 

50 if(fj){ 

(void) fclose(fj); 

if ((fd = open(jname, 0_RDONLY, 0)) < 0) { 

fprimf(stderr, "%s: can't open() %s\n\ prog, jname); 
cleanup(l); 

55 } 



for (i = iO = il = 0, dmaxO = dmax, xx = lenO; ; i+ + ) { 

while (1) { , . r „ ^ _ . . 

for 0 = dx[dmax].ijmp; j > = 0 && dx[dmax].jp.x|jJ > - xx; j-) 

60 * Page 2 of nwsubr.c 
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if (i < 0 && dx[dmaxl. offset && fj) { 

(void) lseek(fd t dx[dmax]. offset, 0); 
vo d read(fd, (char *) & dxldmaxl JP , sizeof(s,ruct jrnp) 
(void) read(fd, (char *)&dx[d m ax].offse., s,zeof(dx[dmax]. offset)), 
dxldmaxl.ijmp = MAXJMP-1; 



..readjmps 



} 

else 



break; 
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} 



if (1 > ' ^fntUderr, "%s: too many gaps in alignment^, prog); 
cleanup(l); 

} 

if(i> = o){ 

siz = dxldmaxj.jp. nUJ; 
xx = dx[dmax].jp.xlj]; 

dmax += siz; . 
if(siz<0){ /* gap in second seq / 

pp[l].n[il] = -siz; 
xx + = siz; 

/* id = xx - yy + lenl - 1 
*/ 

pp[l] x[il] = xx -dmax + lenl - 1; 
gapy+ + ; 
ngapy -= siz; 

ignore MAXGAP when doing endgaps^ ^ ^ MAXGAP | | endgaps)? -siz : MAXGAP; 

+ + ; 

else if (siz > 0) { /* gap in first seq */ 
ppl0].n[i0] = siz; 
pp[0].x[i01 = xx; 
gapx++; 
ngapx + = siz; 

. ignore MAXGAP when doing endgaps^ ^ ^ MAXGAP 1 1 endgaps)? siz : MAXGAP; 

i0+ + ; 

} 

} 

else 

break; 

} 

/* reverse the order of jmps 

° = °i ^^-S'- P P ;0].nl.0] = i 

i = PplOl xlj]; PPlOl-xffl = PPlOl-xliO]; PP l0].x[,0] = 

S = ppuUij]; ppm-xui = PPin-xiiU; ppui-xlh = 

} 

if (fd > = 0) 

(void) close(fd); 

if (Q) { 

(void) unlink(jname); 
fj = 0; 
offset = 0; 

} 
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'* write a filled jmp struct offset of the prev one (if any): nw() 



* ; writejmps 

5 writejmps(ix) 

int ix; 

^ char *mktemp(); 

it(mkte lX^%s: can, «() P-g. Jna.e); 

cleanup(l); 

H* ((f\ = fopen(iname, n w H )) = = 0) { . v 

15 (( J fprintf(stderr, **%s: can't write %s\n\ prog, jname), 

exit(l); 

} 

20 fvoid) fwrite((char *)&dx[ix].jp, f)) . 

? (void) fwrite((char *)&dx[ix].offset, s,zeof(dx[ix]. offset), 1 . tj), 
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Table! 

pRQ XXXXXXXXXXXXXXX (Length = 15 amino acids) 

YYXXXYYYYYYY (Length = 12 amino acids) 

Comparison Protein XXXXX Y y 

% amino acid sequence identity = 

(the number of tdenticaHy matching ammo acid residues between the two polypeptide sequences as determined 
by ALIGN-2) divided by (the tota. number of amino acid residues of the PRO po.ypept.de) = 

5 divided by 15 = 33.3% 
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Table 3 

pRQ XXXXXXXXXX (Length = 10 amino acids) 

. XXXXXYYYYYYZZYZ (Length = 15 amino acids) 

Comparison Protein XXXXAT r 

% amino acid sequence identity = 

<* number of identical ma.ching amino acid residues be.ween ,he iwo polypep.ide se,ue„ces as derermined 
by AUGM-2) divided by Che .oral number of amino acid residues of Ore PRO polypepi.de) - 

5 divided by 10 = 50% 
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Table 4 

pRQ DNA NNNNNNNNNNNNNN (Length = 14 nucleotides) 

N N N N N N LLLLLLLLLL (Length - 16 nuc.eottdes) 

5 % nucleic acid sequence identity = 

(tte number of iden.ica,,, ma,chin g nucieor.des berween me » nucieic acid fences « der.rmin.d bv 
AL1GN-2) divided by (,h. numb., of nuclides of me PRO-DNA nucleic ,cid sequence) - 

10 6 divided by 14 = 42.9% 
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Table 5 

PRO-DNA NNNNNNNNNNNN (length = 12 nucleotides) 

• ™a NNNNLLLVV ( Length = 9 nucleotides) 

Comparison DNA ininininlllv v 



5 % nucleic acid sequence identity - 



Ohe number of identically ma.ch.ng nucleotides between the two nucle.c acid sequences as determined by 
ALIGN-2) divided by (the total number of nucleotides of the PRO-DNA nucleic actd sequence) - 



10 4 divided by 12 = 33.3% 
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ll. Compositions and Methods of the Invention 

A. Full-Leneth PRO Polypeptides 

The present invention provides newly identifiedand isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PRO polypeptides. In particular, cDNAs encoding various PRO 
polypeptides have been identified and isolated, as disclosed in further detail in the Examples below. It is noted 
5 that proteins produced in separate expression rounds may be given different PRO numbers but the UNQ number 
is unique for any given DNA and the encoded protein, and will not be changed. However, for sake of 
simplicity, in the present specification the protein encoded by the full length native nucleic acid molecules 
disclosed herein as well as all further native homologues and variants included in the foregoing definition of 
PRO, will be referred to as "PRO/number", regardless of their origin or mode of preparation. 
10 As disclosed in the Examples below, various cDNA clones have been deposited with the ATCC. The 

actual nucleotide sequences of those clones can readily be determined by the skilled artisan by sequencing of the 
deposited clone using routine methods in the art. The predicted amino acid sequence can be determined from 
the nucleotide sequence using routine skill. For the PRO polypeptides and encoding nucleic acids described 
herein, Applicants have identified what is believed to be the reading frame best identifiable with the sequence 
15 information available at the time. 

1. Full-length PRQ241 Pol ypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0241. In particular, Applicants have identified and isolated cDNA 
20 encoding a PR0241 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that portions of the PRG24 1 polypeptide have certain 
homology with the various biglycan proteins. Accordingly, it .s presently believed that PR0241 polypeptide 
disclosed in the present application is a newly identified biglycan homolog polypeptide and may possess activity 
typical of biglycan proteins. 

25 

2. Full-length PRQ243 Polypeptides 

The present inventionprovides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0243. In particular, Applicants have identified and isolated cDNA 
encoding a PR0243 polypeptide, as disclosed in further detail in the Examples below. Using BLAST, BLAST-2 
30 and FastA sequence alignment computer programs, Applicants found that a full-length native sequence PR0243 
(shown in Figure 4 and SEQ ID NO:7) has certain amino acid sequence identity with African clawed frog and 
Xenopus chordin and certain homology with rat chordin. Accordingly, it is presently believed that PR0243 
disclosed in the present application is a newly identified member of the chordin protein family and may possess 
ability to influence notochord and muscle formation by the dorsalization of the mesoderm. 

35 
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3. Fnll-lMi ffth PRQ299 

The present invention provides newly identified and isolated nucleotide sequences encodingpolypeptides 
referred to in the present application as PR0299. In particular, Applicants have identified and isolated cDNA 
encoding a PR0299 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, AppHcants found that various portions of the PR0299 polypeptide have 
5 certain homology with the notch protein. Accord.ngly, it is presently believed that PRG299 polypeptide 
disclosed in the present application is a newly ident.fied member of the notch protein family and possesses 
signaling properties typical of the notch protein family. 

4. Full-length PRQ323 Polypeptides 

10 The present inventionprovides newly identified and isolated nucleotide sequences encoding polypeptides 

referred to in the present application as PR0323. In particular, Applicants have identified and isolated cDNA 
encoding a PR0323 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that various portions of the PRG323 polypeptide have 
certain homology with various dipeptidase proteins. Accordingly, it is presently believed that PR0323 

15 polypeptide disclosed in the present application is a newly identified dipeptidase homolog that has dipeptidase 
activity 

5. Full-length PRQ327 Polypeptides 

The present invention provides newly identifiedand isolated nucleotide sequences encoding polypeptides 
20 referred to in the present application as PR0327. In particular. Applicants have identified and isolated cDNA 
encoding a PR0327 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that portions of the PRG327 polypeptide have certain 
homology with various prolactin receptor proteins. Accordingly, it is presently believed that PR0327 
polypeptide disclosed in the present application is a newly identified prolactin receptor homolog and has activity 
25 typical of a prolactin receptor protein. 

6. Full-length PRQ233 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0233. In particular, Applicants have identified and isolated cDNA 

30 encoding a PR0233 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that various portions of the PRQ233 polypeptide have 
certain homology with various reductase proteins. Applicants have also found that the DNA encoding the 
PR0233 polypeptide has significant homology with proteins from Caenorhabdhis elegans. Accordingly, it is 
presently believed that PR0233 polypeptide disclosed in the present application is a newly identified member 

35 of the reductase family and possesses the ability to effect the redox state of a cell typical of the reductase family. 
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7 Full-length PRQ344 Poly peptides 

Theprese»,in,en,ionprovides.*w,,iden.i„ed^^ 
referred ,o .„ ,he P r«s«„, appl.ca.ion a, PRC344. ,n pariicu,,,. App.ican.s have id.n.m.d and isohnec , cDNA 
encoding PR0344 pCpep.ides. as disc.osed ,„ funhe, de,a„ In ,he Examp.es be.ow. Using BLAST and fas.A 
seonence aUgnmen.compu.er proems. Apphcan.s round ,ha, various por.ions of , he PRC344 »*P^"« 
cer.ain homo.og, wi.h ,he human and mouse c„mp,eme„. pro.eins. According,,, i, is preen,,, be,.e.ed ,ha, 
,„e PRD344 pol,pep.ide disc.osed in ihc presen, appiicai.on is , new,, id.niified member of 0* comp.emen, 

and possesses ,he ,bi,i„ ,0 affcc, ,he i„f,,mma,ion process as is „p,c„ of ,he comp.emen, fan,,,, o, 



proteins. 



Q 8 Full-length P ttQ^47 Polypeptides 

Tnepresentinventionprovidesnew.y^ 
referred to in the present application as PRG347. In particular, Applicants have tdentified and isolated cD NA 
encoding a PRQ347 polypeptide, as disclosed in further deta.l in the Examples below. Ustng BLAST and FastA 
sequence altgnment computer programs, Applicants found that port^ 
,5 homology with various cysteine-rich secretory protetns. Accordingly, it is presently belteved that PRC347 
polypeptide disciosed in the present application is a new.y identified cysteine-nch secretory protem and may 
possess activity typical of the cysteine-rich secretory protein family. 

9 Full-length PRQ354 Poly peptides 

The presen, in.en.ion provides new,, identified and isola.ed n„e,.o,,dc sequences e„cc*„6po,vpepndes 
referred ,0 in .he pr.sen, app.ica.ion « PRD354. ,n par.icn.a, App.ican.s have iden.iHed and isoU.ed cDNA 
encoding a PRC354 po„pep>id.. as diseased in furihe, derai, in ,he E»mp,es be,ow. Using BLAST and F,s,A 

hom„,og, wid, ft. i„,er-a,pha.,r,p,in inhibit heavy chain prcein. According,,, i. is 
25 PR0354 polypep.ide diseased in u* presen, app.ica.ion is , new,, iden.ified in.er-a.pha-irypsin inh.bnor heavy 

chain homolog. 
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10 Full-len gth P PO^S Polypeptides 

referred ,0 in me presen. app.ica.ion ,s PRG355. ,n panicu,,, App.ican.s have ideni.fied and isoia.ed , cDNA 
encoding . PR0355 po.ypep.ide. as disclosed in funner de.ai, in .he E*amp,es below. Using BLAST and Fas.A 
s eo„encea,,gnme„,compu,er programs. *^M~^V^«*^*>>*^ 
cenain hom„,ogy wi* ft. CRTAM pro.ein. App.ican.s have a,so found ft,, ihe DNA ending ,he PRD3 5 

po.ypep.ide also has homology .o rhe ft,m„cy,e ac.iva.ion and developm.n.a, proiein, ,he H20A receptor in. 

H20B reeepior. .he poliovirus recep.o, .d fte a**— -»* AGM deha , pro.e.n. According,, .. 

is presen,,, believed fta, PRG355 polvpep.ide disclosed ,„ fte presen, applica.ion is a new., iden.ified member 

of the CRTAM protein family. 
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n Fnll.lPnffth P«n^7 Polypeptides 
ret e„ed „ in ihe presen, - ^57. ,n pa^ia, AM— — - ' S *™ 

ADDlicants have further found that non-codtng regions of the DNA44804 g 

tn — „, v., DNA as deseed , -nng a. Docfle,. »:»»»(.»». 

,0 lw, ,d niilec o, „e ,.«,„. ,icn ,.pea, o, pro.e.ns, - - — » *• «- 

L,e slii - insuiin,* 8-n fac,o r . As sncn. PR0357 is » - invoived in .nd.ng — . 
and may be part of a complex. 

1 12 F..ii-l P nPth pprt7i«; Polypeptides 

1„ Tnepresenunven.ionpro.idesnew^^^^^ 

$ „fe„ed ,o i. *. presen, a W „ca.ion as PR07.5. ,„ panic.a,, Appiican.s have iden.ified a„d i»,a,edcDNA 

£ M encoding PR0715 po^.td.s. as discios.d - ~ de„i, ,n a. Espies 

\ »„ FastA sequence a.ignm.m compuK. p,og™, Applicant found iha, ..no™ pon.ons of .h PR07.5 

i ZZ«« L c.nain „o m o,„gv ^ «. — • - - — «- 7". " *"~ 

CO identified members of the tumor necrosis factor family of proteins. 

ri 12 F.ill-lpngth P pm " Polypeptides 

P T^es.nU^nprovic*^^ 

25 ref e, r ed ,o in *. P»e„, appiicion as PR035,. ,n - «-« ^ 

encoding PRD353 poiypep**,. as oisc.osed in fcnh.i deui! in d. Examples b*.. Us,ng BLAST and, M 

Lin nonlgy Wi,h fc h um an an, mouse compiemen, pro.eins. Acco t d,ng,y. > is P— » ~ 
L RC353 po^es disciosed in *. p.esen, appiicaUon « new,, ideniif.ed .en,., o, ,he compile . 

of proteins. 

14 F»n-len^th pnrrtfii Polypeptides 
ThepresenunvenOonprovidesn^^^ 
35 refem d ,o in U,e p,esen, appiicaUon as PRO*,. ■» P»icu„, App,ic„,s nave identified 

encoding a PR036. p«,ypep<ide. as disposed in funhe, deuil in *« Examples below. Us.ng BLAST .* MA 



sequence ; 
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nlu : t ;o nresentlv believed that PR0361 
cerlain homology with the mucin and chitinase proteins. Accor, m^. J ^ ^ 

po.ypepttde .sCosed in the present app.ication ,s a ^ fcnctions typical of th e m uc,n 

protein famil.es and may be associated with cancer, p.ant pathogenesis or receptor func 
and chitinase protein families, respectively. 

15 F„ii-l Pn pth Polypeptides 

T hepresenUnvent.onpro«^ 

• ponus particular Applicants have identified and isolated cDNA 
referred to in the present appl.cat.on as PR0365. In particular, PP 

,0 certain homology with the human 2-19 protein. Accordingly, it is presently 

, JU- — - ■ ~* — — ° f ,he — w9 pro,e,n y - 

2 P RO Polypep tide Variants 

5 lna ddl tio^h^^ 

J K rpd pRO variants can be prepared by introducing appropriate nucleotide changes tnto 

- 15 PRO variants can be prepared. PRO variants P P ^ ^ 
* ,h, PRO DN A and/or by synthesis of the desired PRO polypeptide. Those skilled 

: the PRO UNA, ana/or y y changing the number or position 

i amino actd changes may alter post-translational processes of the PRO, such g 

- PRO as compared with the native sequence PRO. Op .onallyth ^ 
be found by comparing the sequence of the PRO with tn 

„, . mav Ke det ermined by systematically making insertions, deletions or substitute 

PRO polypeptide fragment are provided herein. Such fragmems may be iruncared <be 

or c,szz - — — - — ■ - — r^sr:^ 

,5 Cen.hr Tragus U* amino acid residue, iha, are no, e s »«n,ia, for , des.red pro-ogrca. »cuv«y 
polypeptide. 
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PRO fragments m ay be prepared by any of a number of conventional techniques. Desired peptide 
fragments may be chemically synthesized. An alternative approach involves generating PRO fragments by 
enzymattc digestion, e.g., by treating the protein w,th an enzyme Known to cleave proteins at sites defined by 
particular amino acid residues, or by digesting the DNA with suitable restriction enzymes and isolatmg the 
desired fragment. Yet another suitable technique involves isolatmg and amplifying a DNA fragment encoding 
a desired polypept.de fragment, by polymerase chain reaction (PGR). Oligonucleotide, that define the desired 
.ermmi of the DNA fragment are employed at the 5' and 3' primers in the PGR. Preferably, PRO polypeptide 
fragments share at least one biological and/or immuno.og.ca. activity w.th the native PRO po.ypeptide disclosed 



herein. 



In particular embodiments, conservative substitutions of interest are shown in Table 1 under the heading 
of preferred substitutions. If such substitutions result in a change in biological activity, then more substantia, 
changes, denominated exemplary substitutions in Table 6, or as further described below in reference to ammo 
acid classes, are introduced and the products screened. 




TS S =? 
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Table 6 



Original Exemplary Preferred 

Rescue Substitutions Substitutions 



15 



25 



Ala (A) 
Arg (R) 
Asn (N) 
Asp (D) 
Cys (C) ser 



val; leu; ile val 

lys; gin; asn l vs 

gin; his; lys; arg S ln 

glu S lu 



ser 
asn 



10 Gin (Q) asn 

Glu (E) asp a *P 

Gly (G) pro; ala ala 

His (H) asn; gin; lys; arg ar S 

He (1) leu; val; met; ala; phe; 

norleucine * eu 
[^eu (L) norleucine; ile; val; 

met; ala; phe ^ e 

Lys (K) arg; gin; asn ar S 

Met (M) leu; phe; ile leu 

leu; val; ile; ala; tyr l eu 



20 Phe (F) 



ala 
thr 
ser 



Pro (P) ala 

Ser (S) thr 

Thr (T) ser 

Tip (W) tyr; phe W 

Tyr (Y) trp; phe; thr; ser P ne 

Val (V) ile; leu; met; phe; 

ala; norleucine * eu 



Substantial mod. f.cat ions in functionor immunological identity of the PRO polypeptide are accomplished 
30 by selecting substitutions that d.ffer significantly in their effect on maintaining (a) the structure of the polypeptide 

backbone in the area of the substitution, for example, as a sheet or helical conformation, (b) the charge or 

hydrcphobicity of the molecule at the target site, or (c) the bulk of the side chain. Naturally occurring residues 

are divided into groups based on common side-chain properties: 

(1) hydrophobic: norleucine, met, ala, val, leu, ile; 
35 (2) neutral hydrophilic: cys, ser, thr; 

(3) acidic: asp, glu; 

(4) basic: asn, gin, his, lys, arg; 

(5) residues that influence chain orientation: gly, pro; and 

(6) aromatic: trp, tyr, phe. 

40 Non-conservative substitutions will entail exchanging a member of one of these classes for another class. 

Such substituted residues also may be introduced into the conservative substitution sites or, more preferably, into 
the remaining (non-conserved) sites. 

The variations can be made using methods known in the art such as oligonucleotide-mediated (site- 
directed) mutagenesis, alanine scanning, and PCR mutagenesis. Site-directed mutagenesis [Carter et al., NucL 

45 Acids Res. . 13:4331 (1986); Zoller et al., Nncl. Acids Res.. 10:6487 (1987)], cassette mutagenesis [Wells et 
al., Gene, 34:315 (1985)], restriction selection mutagenesis [Wells et al., Philos. Trans. R. Soc. tendon SerA, 
317:415 (1986)] or other known techniques can be performed on the cloned DNA to produce the PRO variant 
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DNA. 

Scanning amino acid analysis can also be employed to identify one or more amino acids along a 
contiguous sequence. Among the preferred scanning amino acids are relatively small, neutral amino acids. Such 
amino acids include alanine, glycine, serine, and cysteine. Alanine is typically a preferred scanning amino acid 
among this group because it eliminates the side-chain beyond the beta-carbon and is less likely to alter the main- 
5 chain conformation of the variant [Cunningham and Wells, Science, 244: 1081-1085 (1989)]. Alanine is also 
typically preferred because it is the most common amino acid. Further, it is frequently found in both buried and 
exposed positions [Creighton, The Proteins , (W.H. Freeman & Co., N.Y.); Chothia, J. Mol. Biol. , 150:1 
(1976)]. If alanine substitution does not yield adequate amounts of variant, an isoteric amino acid can be used. 
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10 C. Modifications of PRO 

Covalent modifications of PRO are included within the scope of this invention. One type of covalent 
modification includes reacting targeted amino acid residues of a PRO polypeptide with an organic derivatizing 
agent that is capable of reacting with selected side chains or the N- or C- terminal residues of the PRO. 
Derivatization with bifunctional agents is useful, for instance, for crosslinking PRO to a water-insoluble support 
matrix or surface for use in the method for purifying anti-PRO antibodies, and vice-versa. Commonly used 
crosslinking agents include, e.g., 1 , l-bis(diazoacetyl)-2-phenylethane, glutaraldehyde, N-hydroxysuccinimide 
esters, for example, esters with 4-azidosalicylic acid, homobifunctional imidoesters, including disuccinimidyl 
esters such as 3,3'-dithiobis(succinimidylpropionate), bifunctional maleimides such as bis-N-maleimido-1 ,8- 
octane and agents such as methyl-3-[(p-azidophenyl)dithioJpropioimidate. 
20 Other modifications include deamidation of glutaminyl and asparaginyl residues to the corresponding 

glutamyl and aspartyl residues, respectively, hydroxylation of proline and lysine, phosphorylation of hydroxyl 
groups of seryl or threonyl residues, methylation of the a-amino groups of lysine, arginine, and histidine side 
chains [T.E. Creighton, Proteins: Structure and Molecular Properties, W.H. Freeman & Co., San Francisco, 
pp. 79-86 (1983)], acetylation of the N-terminal amine, and amidation of any C-terminal carboxyl group. 
25 Another type of covalent modification of the PRO polypeptide included within the scope of this 

invention comprises altering the native glycosylation pattern of the polypeptide. "Altering the native 
glycosylation pattern" is intended for purposes herein to mean deleting one or more carbohydrate moieties found 
in native sequence PRO (either by removing the underlying glycosylation site or by deleting the glycosylation 
by chemical and/or enzymatic means), and/or adding one or more glycosylation sites that are not present in the 
30 native sequence PRO. In addition, the phrase includes qualitative changes in the glycosylation of the native 
proteins, involving a change in the nature and proportions of the various carbohydrate moieties present. 

Addition of glycosylation sites to the PRO polypeptide may be accomplished by altering the amino acid 
sequence. The alteration may be made, for example, by the addition of, or substitution by, one or more serine 
or threonine residues to the native sequence PRO (for O-linked glycosylation sites). The PRO amino acid 
35 sequence may optionally be altered through changes at the DNA level, particularly by mutating the DNA 
encoding the PRO polypeptide at preselected bases such that codons are generated that will translate into the 
desired amino acids. 
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• , hP nnmher of carbohydrate moieties on the PRO polypeptide is by 
Another means of increasing the number oi caroonyuia 

chemicai o, enzyma.ic couphng of g„cos,des » *« po,ypep.,de. Such — are described in ,he ar, e^g 
in WO 87/05330 pubhsned . , Sep,ember ,987. and in Ap,in and Wris.on. CRC Cri, Rev. B.ochem. . pp. 259- 

"^Removal of carbohydra.e moie.ies pre s .n, on .he PRO polypep.id. may be accomplished chemical!, 
S o, enzyma.ically or by mu.a.ional subs.i.uiion of codon, encoding fo, amino acid residue, ,h„ serve as .arge.s 
,„, gly cosy,a,i„, Chemica, deglycosyla.i.n ..chnioues are known in ,he ar. and described, for ms.ance , 
Hakimuddin. e, a,., MufctaJhte. J»* - •» « 

(,98,, Enzyma.ic cie.vage „, carbohydra.e mo.eries on polypep.ides can be achieved by ihc use of , vaneiy 

ofer^-andexo-glycosidasesasdescrU^^ 
„ A „„ U ,„ r ypeofcova,e„.modif,a,io„o,PROcomprises,i» k i„g.h.PROpolypep.,de,o„«„fav.,^ 

of nonproreinaceous po,ymers. e.g.. po,ye,hy,en« glycol (PEG), poiypropyfene glyco,. or P*^"*- 
, 11 .ma m er»e,f„ru, 1 nU.S.Pa,en,Nos.4,640.83 5 ;4.496.689;4,30,.,44 ; 4. 6 70,4 1 7;4.79, 1 9 2 or4,79.3 3 7^ 

The PRO of .he presen. inv.n.ion may also be modified in a way ,o form a chimeric molecule 
comprising PRO fused ,o another, hererologous polypep.ide or amino acid sequence. 

,„ one embodunen,, such a chimeric molecule comprises a fcsion of ,hc PRO w.ih a ,ag polypepude 
which provides an epi.ope ,o which an ami-.ag an.ibod, can se.ec.ively bind. The epi.ope rag is 
a, ,he amino- or carboxyl- .ermmus of me PRO. The presence of such epi.ope-.agged forms of , e PRO can be 
dereccd using an an.ibody agains, ,he „g po.ypep.ide. Also, provision of ,„e epi.ope ,ag enables .he PRO 
be readily purified b, affiniry purifica.ion using an an.i-iag an.ibody o, ano.he, „pe o, afn»», ma.r, ,ha, b.nds 
!» .0 .he epi.ope ,ag. Various .ag polypep.ides and .heir respec.v. an.ibodi.s are we,, known i„ ,he an. E„mp,es 

' anybody I2CA5 [Field e, a,., MoLCslLJiok. 5:2,59-2165 (1988),; .he c-rnyc .ag and .he 8F9. 3C7, 6E.0, 
? t B7and9E,0an.ibodi.s,h.re,o l E,,n.,,,.. M^^M,^ 
" Herpes Simp,.* virus gl,copro.ein D ,gD, »g and ,, an.ibod, (Paborsk, e, a,.. W**"^ 
25 553 (,990)1. OUre, «g polypep.ides inc.ude me Fl.g-pep.ide ,Hopp e. .... KoTeelmo^ 5:1204-1210 
H Ore KT3 epi.ope peptide ,M,r.in «. a,.. Un. 251:192-194 ,,992),: an «,ub„hn epi.ope pep.ide 
■ Skinner e, a,.. LJSmLSbmL, 1^6^66 (,991)1; and *e T7 gene 10 pro.ein pep,!* *S 
Freyermu.h e. a,.. ■—■ N" Sc.- " SA - 81:6393«97 (1990)1. 

,„ an a,.ema,ive embodimen,. fne chimeric molecu.e may comprise a fusion of ,he PRO w,,h an 
30 immu„og,obu,in or a panicular region o, an immunog.obulin. Eor a biva.en, form of ,he chimer.c mo.ecu,. (*. 

preferably include .he subs.i.u.ion of a soluble (.ransmembran. domain deie.ed or inac.iva.ed) form of a PRO 
poly.epUde in place of a, leas, one variable region wnhin an !g molecu.e. In a paniculari, ^referred 
embodimen, .he immunoglobulin fusion inCud.s m. hmge. CH2 and CH3, o, ,h= hinge, CH , . CH2 and XH3 
35 regions of an IgG. molecuK, Fo, *e produc.ion of immunoglobulin fusions see a,so US Pa.en, No. 5.428. ,30 
issued June 27, 1995. 
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D. Preparation of PRO 

The description below relates primarily to production of PRO by culturing cells transformed or 
transfected with a vector containing PRO nucleic acid. It is, of course, contemplated that alternative methods, 
which are well known in the art, may be employed to prepare PRO. For instance, the PRO sequence, or 
portions thereof, may be produced by direct peptide synthesis using solid-phase techniques [see, e.g., Stewart 
m a | Solid-Phase Pe ptide Synthesis, W.H. Freeman Co., San Francisco, CA ( 1969); Merrifield, J. Am. Chem. 
Soc., 85:2149-2154 (1963)]. In vitro protein synthesis may be performed using manual techniques or by 
automation. Automated synthesis may be accomplished, for instance, using an Applied Biosystems Peptide 
Synthesizer (Foster City, CA) using manufacturer's instructions. Various portions of the PRO may be 
chemically synthesized separately and combined using chemical or enzymatic methods to produce the full-length 
PRO. 



1. Isolation of DNA Encoding PRO 

DNA encoding PRO may be obtained from a cDNA library prepared from tissue believed to possess 
the PRO mRNA and to express it at a detectable level. Accordingly, human PRO DNA can be conveniently 
obtained from a cDNA library prepared from human tissue, such as described in the Examples. The PRO- 
encoding gene may also be obtained from a genomic library or by known synthetic procedures (e.g., automated 
nucleic acid synthesis). 

Libraries can be screened with probes (such as antibodies to the PRO or oligonucleotides of at least 
about 20-80 bases) designed to identify the gene of interest or the protein encoded by it. Screening the cDNA 
or genomic library with the selected probe may be conducted using standard procedures, such as described in 
Sambrook et al., Molecular Cloning: A Laboratory Manual (New York: Cold Spring Harbor Laboratory Press, 
1989). An alternative means to isolate the gene encoding PRO is to use PCR methodology [Sambrook et al., 
supra ; Dieffenbach et al., PCR Primer: A Laboratory Manual (Cold Spring Harbor Laboratory Press, 1995)]. 

The Examples below describe techniques for screening a cDNA library. The oligonucleotide sequences 
selected as probes should be of sufficient length and sufficiently unambiguous that false positives are minimized. 
The oligonucleotide is preferably labeled such that it can be detected upon hybridization to DNA in the library 
being screened. Methods of labeling are well known in the art, and include the use of radiolabels like 32 P-labeled 
ATP, biotinylation or enzyme labeling. Hybridization conditions, including moderate stringency and high 
stringency, are provided in Sambrook et al., supra. 

Sequences identified in such library screening methods can be compared and aligned to other known 
sequences deposited and available in public databases such as GenBank or other private sequence databases. 
Sequence identity (at either the amino acid or nucleotide level) within defined regions of the molecule or across 
the full-length sequence can be determined using methods known in the art and as described herein. 

Nucleic acid having protein coding sequence may be obtained by screening selected cDN A or genomic 
libraries using the deduced amino acid sequence disclosed herein for the first time, and, if necessary, using 
conventional primer extension procedures as described in Sambrook et al., supra, to detect precursors and 
processing intermediates of mRNA that may not have been reverse-transcribed into cDNA. 
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2. Selection and Transformation of Host Cells 

Host cells are transfected or transformed with expression or cloning vectors described herein for PRO 
production and cultured in conventional nutrient media modified as appropriate for inducing promoters, selecting 
transformants, or amplifying the genes encoding the desired sequences. The culture conditions, such as media, 
temperature, pH and the like, can be selected by the skilled artisan without undue experimentation. In general, 
principles, protocols, and practical techniques for maximizing the productivity of cell cultures can be found in 
Mammalian Cell Biotechnology: a Practical Approach. M. Butler, ed. (IRL Press, 1991) and Sambrook et al., 
supra . 

Methods of eukaryotic cell transfection and prokaryotic cell transformation are known to the ordinarily 
skilled artisan, for example, CaCU, CaP0 4 , liposome-mediated and electroporation. Depending on the host cell 
used, transformation is performed using standard techniques appropriate to such cells. The calcium treatment 
employing calcium chloride, as described in Sambrook et al., supra , or electroporation is generally used for 
prokaryotes. Infection with Agrobacterium tumefaciens is used for transformation of certain plant cells, as 
described by Shaw etal., Gene, 23:315 (1983) and WO 89/05859 published 29 June 1989. For mammalian cells 
D without such cell walls, the calcium phosphate precipitation method of Graham and van der Eb, Virology , 
%5 52:456-457 (1978) can be employed. General aspects of mammalian cell host system transfections have been 
-P described in U.S. Patent No. 4,399,216. Transformations into yeast are typically carried out according to the 
K method of Van Solingen et al., J. Bact. , 130:946 (1977) and Hsiao et al., Proc. Natl. Acad. Sci. (USA) , 76:3829 
L!l (1979). However, other methods for introducing DNA into cells, such as by nuclear microinjection, 
rU electroporation, bacterial protoplast fusion with intact cells, or polycations, e.g. , polybrene, polyornithine, may 
£30 also be used. For various techniques for transforming mammalian cells, see Keown et al., Methods in 
R Enzvmology, 185:527-537 (1990) and Mansour et al., Nature, 336:348-352 (1988). 

Suitable host cells for cloning or expressing the DNA in the vectors herein include prokaryote, yeast, 
C3 or higher eukaryote cells. Suitable prokaryotes include but are not limited to eubacteria, such as Gram-negative 
f " or Gram-positive organisms, for example, Enterobacteriaceae such as E. coli. Various E. coli strains are 
25 publicly available, such as E. coli K12 strain MM294 (ATCC 31,446); E, coli X1776 (ATCC 31,537); E. coli 
strain W3110 (ATCC 27,325) and K5 772 (ATCC 53,635). Other suitable prokaryotic host cells include 
Enterobacteriaceae such as Escherichia, e.g., E. coli, Enterobacter , Erwinia, Klebsiella, Proteus, Salmonella, 
e.g., Salmonella typhimurium, Serratia, e.g., Serratia marcescans, and Shigella, as well as Bacilli such as B. 
subtilis and B. licheniformis (e.g., B. licheniformis 41P disclosed in DD 266,710 published 12 April 1989), 
30 Pseudomonas such as P. aeruginosa, and Streptomyces . These examples are illustrative rather than limiting. 
Strain W3 1 10 is one particularly preferred host or parent host because it is a common host strain for recombinant 
DNA product fermentations. Preferably, the host cell secretes minimal amounts of proteolytic enzymes. For 
example, strain W3 1 10 may be modified to effect a genetic mutation in the genes encoding proteins endogenous 
to the host, with examples of such hosts including E. coli W31 10 strain 1 A2, which has the complete genotype 
35 tonA ; E. coli W3110 strain 9E4, which has the complete genotype tonA ptr3; E. coli W3110 strain 27C7 
(ATCC 55,244), which has the complete genotype tonA ptr3 phoA E15 (argF-lac)169 degP ompTkan r \ E. coli 
W31 10 strain 37D6, which has the complete genotype tonA ptr3 phoA El 5 (argF-lac)169 degP ompT rbs7 
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ilvG kan r - E. coli W3110 strain 40B4, which is strain 37D6 with a non-kanamycin resistant degP deletion 
mutation; and an E. coli strain having mutant periplasmic protease disclosed in U.S. Patent No. 4,946,783 issued 
7 August 1990. Alternatively, in vitro methods of cloning, e.g. , PCR or other nucleic acid polymerase reactions, 
are suitable. 

In addition to prokaryotes, eukaryotic microbes such as filamentous fungi or yeast are suitable cloning 
5 or expression hosts for PRO-encoding vectors. Saccharomyces cerevisiae is a commonly used lower eukaryotic 
host microorganism. Others include Schizosaccharomyces pombe (Beach and Nurse, Nature , 290: 140(1981]; 
EP 139,383 published 2 May 1985); Kluyveromyces hosts (U.S. Patent No. 4,943,529; Fleer et al., 
Bio/Technology, 9:968-975 (1991)) such as, e.g. , K. lactis (MW98-8C, CBS683, CBS4574; Louvencourt et al. , 
J.Bacteriol. . 154(2):737-742 [1983]), K.fragilis (ATCC 12,424), K. bulgaricus (ATCC 16,045), K. wickeramii 
10 (ATCC 24,178), K. waltii (ATCC 56,500), K. drosophilarum (ATCC 36,906; Van den Berg et al., 
Bio/Technology, 8:135 (1990)), AT. the rmotole rans , and K, marxianus; yarrowia (EP 402,226); Pichia pastoris 
(EP 183,070; Sreekrishna et al., J. Basic Microbiol.. 28:265-278 [1988]); Candida; Trichoderma reesia (EP 
244,234); Neurospora crassa (Case et al., Proc. Natl. Acad. Sci. USA , 76:5259-5263 [1979]); Schwanniomyces 
G S uch as Schwanniomyces occidentalis (EP 394,538 published 31 October 1990); and filamentous fungi such as, 
%5 e.g. , Neurospora, Penicillium, Tolypocladium (WO 91/00357 published 10 January 1991), and Aspergillus hosts 
such as A. nidulans (Ballance et al., Biochem. Biophvs. Res. Commun.. 112:284-289 [1983]; Tilburn et al., 
m Gene, 26:205-221 [1983]; Yelton et al., Proc. Natl. Acad. Sci. USA . 81: 1470-1474 [1984]) and A. niger (Kelly 
IH and Hynes, EMBO J. . 4:475-479 [1985]). Methylotropic yeasts are suitable herein and include, but are not 
IU limited to, yeast capable of growth on methanol selected from the genera consisting of Hansenula, Candida, 
£30 Kloeckera, Pichia, Saccharomyces, Torulopsis, and Rhodotorula. A list of specific species that are exemplary 
fi of this class of yeasts may be found in C. Anthony, The Biochemistry of Methylotrophs, 269 (1982). 
P Suitable host cells for the expression of glycosylated PRO are derived from multicellular organisms. 

O Examples of invertebrate cells include insect cells such as Drosophila S2 and Spodoptera Sf9, as well as plant 
f ** cells. Examples of useful mammalian host cell lines include Chinese hamster ovary (CHO) and COS cells. 
25 More specific examples include monkey kidney CV1 line transformed by SV40 (COS-7, ATCC CRL 1651); 
human embryonic kidney line (293 or 293 cells subcloned for growth in suspension culture, Graham et al., J._ 
Gen Virol. . 36:59 (1977)); Chinese hamster ovary cells/-DHFR (CHO, Urlaub and Chasin, Proc. Natl. Acad. 
Sci. USA , 77:4216 (1980)); mouse Sertoli cells (TM4, Mather, BioL Reprod. . 23:243-251 (1980)); human lung 
cells (W138, ATCC CCL 75); human liver cells (Hep G2, HB 8065); and mouse mammary tumor (MMT 
30 060562, ATCC CCL51). The selection of the appropriate host cell is deemed to be within the skill in the art. 

3. Selection and Use of a Reolicable Vector 

The nucleic acid (e.g., cDNA or genomic DNA) encoding PRO may be inserted into a replicable vector 
for cloning (amplification of the DNA) or for expression. Various vectors are publicly available. The vector 
35 may, for example, be in the form of a plasmid, cosmid, viral panicle, or phage. The appropriate nucleic acid 
sequence may be inserted into the vector by a variety of procedures. In general, DNA is inserted into an 
appropriate restriction endonuclease site(s) using techniques known in the art. Vector components generally 
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include, but are not limited to, one or more of a signal sequence, an origin of replication, one or more marker 
genes, an enhancer element, a promoter, and a transcription termination sequence. Construction of suitable 
vectors containing one or more of these components employs standard ligation techniques which are known to 
the skilled artisan. 

The PRO may be produced recombinantly not only directly, but also as a fusion polypeptide with a 
heterologous polypeptide, which may be a signal sequence or other polypeptide having a specific cleavage site 
at the N-terminus of the mature protein or polypeptide. In general, the signal sequence may be a component of 
the vector, or it may be a part of the PRO-encoding DNA that is inserted into the vector. The signal sequence 
may be a prokaryotic signal sequence selected, for example, from the group of the alkaline phosphatase, 
penicillinase, lpp, or heat-stable enterotoxin 11 leaders. For yeast secretion the signal sequence may be, e.g., 
the yeast invertase leader, alpha factor leader (including Saccharomyces and Kluyveromyces cc-factor leaders, 
the latter described in U.S. Patent No. 5,010,182), or acid phosphatase leader, the C. albicans glucoamylase 
leader (EP 362,179 published 4 April 1990), or the signal described in WO 90/13646 published 15 November 
1990. In mammalian cell expression, mammalian signal sequences may be used to direct secretion of the 
£3 protein, such as signal sequences from secreted polypeptides of the same or related species, as well as viral 
s %5 secretory leaders. 

j= Both expression and cloning vectors contain a nucleic acid sequence that enables the vector to replicate 

:P in one or more selected host cells. Such sequences are well known for a variety of bacteria, yeast, and viruses. 
m The origin of replication from the plasmid pBR322 is suitable for most Gram-negative bacteria, the 2^ plasmid 
TU origin is suitable for yeast, and various viral origins (SV40, polyoma, adenovirus, VSV or BPV) are useful for 
?=20 cloning vectors in mammalian cells. 

£0 Expression and cloning vectors will typically contain a selection gene, also termed a selectable marker, 

f V Typical selection genes encode proteins that (a) confer resistance to antibiotics or other toxins, e.g., ampicillin, 
p neomycin, methotrexate, or tetracycline, (b) complement auxotrophic deficiencies, or (c) supply critical nutrients 
^ not available from complex media, e.g., the gene encoding D-alanine racemase for Bacilli. 
25 An example of suitable selectable markers for mammalian cells are those that enable the identification 

of cells competent to take up the PRO-encoding nucleic acid, such as DHFR or thymidine kinase. An 
appropriate host cell when wild-type DHFR is employed is the CHO cell line deficient in DHFR activity, 
prepared and propagated as described by Urlaub et al., Proc. Natl. Acad. Sci. USA, 77:4216 (1980). A suitable 
selection gene for use in yeast is the trp\ gene present in the yeast plasmid YRp7 [Stinchcomb et al., Nature, 
30 282:39 (1979); Kingsman et al., Gene . 7:141 (1979); Tschemper et al., Gene, 10: 157 (1980)]. The trp\ gene 
provides a selection marker for a mutant strain of yeast lacking the ability to grow in tryptophan, for example, 
ATCC No. 44076 or PEP4-1 [Jones, Genetics. 85:12 (1977)]. 

Expression and cloning vectors usually contain a promoter operably linked to the PRO-encoding nucleic 
acid sequence to direct mRNA synthesis. Promoters recognized by a variety of potential host cells are well 
35 known. Promoters suitable for use with prokaryotic hosts include the P-lactamase and lactose promoter systems 
[Chang et al., Nature . 275:615 (1978); Goeddel et al., Nature . 281:544 (1979)], alkaline phosphatase, a 
tryptophan (trp) promoter system [Goeddel, Nucleic Acids Res.. 8:4057 (1980); EP 36,776], and hybrid 



67 



promoters such as the tac promoter [deBoer el al., Proc Natl. Acad. Sci. USA, 80:21-25 (1983)]. Promoters 
for use in bacterial systems also will contain a Shine-Dalgarno (S.D.) sequence operably linked to the DNA 
encoding PRO. 

Examples of suitable promoting sequences for use with yeast hosts include the promoters for 3- 
phosphoglycerate kinase [Hitzeman et al., J. Biol. Chem. . 255:2073 (1980)] or other glycolytic enzymes [Hess 
3 et al., 1 Adv. Enzyme Reg., 7:149 (1968); Holland, Biochemistry . 17:4900 (1978)], such as enolase, 
glyceraldehyde-3-phosphate dehydrogenase, hexokinase,pyruvatedecarboxylase,phosphofructokinase,glucose- 
6-phosphate isomerase, 3-phosphoglycerate mutase, pyruvate kinase, trioscphosphateisomerase,phosphoglucose 

isomerase, and glucokinase. 

Other yeast promoters, which are inducible promoters having the additional advantage of transcription 
0 controlled by growth conditions, are the promoter regions for alcohol dehydrogenase 2, isocytochrome C, acid 
phosphatase, degradative enzymes associated with nitrogen metabolism, metallothionein, glyceraldehyde-3- 
phosphate dehydrogenase, and enzymes responsible for maltose and galactose utilization. Suitable vectors and 
promoters for use in yeast expression are further described in EP 73,657. 

PRO transcription from vectors in mammalian host cells is controlled, for example, by promoters 
5 obtained from the genomes of viruses such as polyoma virus, fowlpox virus (UK 2,21 1 ,504 published 5 July 
1989), adenovirus (such as Adenovirus 2), bovine papilloma virus, avian sarcoma virus, cytomegalovirus, a 
retrovirus, hepatitis-B virus and Simian Virus 40 (SV40), from heterologous mammalian promoters, e.g., the 
actin promoter or an immunoglobulin promoter, and from heat-shock promoters, provided such promoters are 
compatible with the host cell systems. 
»0 Transcription of a DNA encoding the PRO by higher eukaryotes may be increased by inserting an 

enhancer sequence into the vector. Enhancers are cis-acting elements of DNA, usually about from 10 to 300 
bp, that act on a promoter to increase its transcription. Many enhancer sequences are now known from 
mammalian genes (globin, elastase, albumin, a-fetoprotein, and insulin). Typically, however, one will use an 
enhancer from a eukaryotic cell virus. Examples include the SV40 enhancer on the late side of the replication 
25 origin (bp 1 00-270), the cytomegalovirus early promoter enhancer, the polyoma enhancer on the late side of the 
replication origin, and adenovirus enhancers. The enhancer may be spliced into the vector at a position 5' or 
3' to the PRO coding sequence, but is preferably located at a site 5' from the promoter. 

Expression vectors used in eukaryotic host cells (yeast, fungi, insect, plant, animal, human, or nucleated 
cells from other multicellular organisms) will also contain sequences necessary for the termination of 
30 transcription and for stabilizing the mRNA. Such sequences are commonly available from the 5' and, 
occasionally 3' , untranslated regions of eukaryotic or viral DNAs or cDNAs. These regions contain nucleotide 
segments transcribed as polyadenylated fragments in the untranslated portion of the mRNA encoding PRO. 

Still other methods, vectors, and host cells suitable for adaptation to the synthesis of PRO in 
recombinant vertebrate cell culture are described in Gething et al., Nature, 293:620-625 (1981); Mantei et al., 
35 Nature . 281:40-46(1979); EP 117,060; and EP 117,058. 
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4. Detecting Gene Amplification/Expression 

Gene amplification and/or expression may be measured in a sample directly, for example, by 
conventional Southern blotting, Northern blotting to quantitate the transcription of mRN A [Thomas, Proc. Natl. 
Acad. Sci. USA , 77:5201-5205 (1980)], dot blotting (DNA analysis), or in situ hybridization, using an 
appropriately labeled probe, based on the sequences provided herein. Alternatively, antibodies may be employed 
5 that can recognize specific duplexes, including DNA duplexes, RNA duplexes, and DN A-RNA hybrid duplexes 
or DNA-protein duplexes. The antibodies in turn may be labeled and the assay may be carried out where the 
duplex is bound to a surface, so that upon the formation of duplex on the surface, the presence of antibody bound 
to the duplex can be detected. 

Gene expression, alternatively, may be measured by immunological methods, such as 
10 immunohistochemical staining of cells or tissue sections and assay of cell culture or body fluids, to quantitate 
directly the expression of gene product. Antibodies useful for immunohistochemical staining and/or assay of 
sample fluids may be either monoclonal or polyclonal, and may be prepared in any mammal. Conveniently, the 
antibodies may be prepared against a native sequence PRO polypeptide or against a synthetic peptide based on 
O the DNA sequences provided herein or against exogenous sequence fused to PRO DNA and encoding a specific 
;j15 antibody epitope. 

'VZ 5. Purification of Polypeptide 

[n Forms of PRO may be recovered from culture medium or from host cell lysates. If membrane-bound, 

IU it can be released from the membrane using a suitable detergent solution (e.g. Triton-X 100) or by enzymatic 
£30 cleavage. Cells employed in expression of PRO can be disrupted by various physical or chemical means, such 
*H as freeze-thaw cycling, sonication, mechanical disruption, or cell lysing agents. 

tl It may be desired to purify PRO from recombinant cell proteins or polypeptides. The following 

O procedures are exemplary of suitable purification procedures: by fractionation on an ion-exchange column; 
^ ethanol precipitation; reverse phase HPLC; chromatography on silica or on a cation-exchange resin such as 
25 DEAE; chromatofocusing; SDS-PAGE; ammonium sulfate precipitation; gel filtration using, for example, 
Sephadex G-75; protein A Sepharose columns to remove contaminants such as IgG; and metal chelating columns 
to bind epitope-tagged forms of the PRO. Various methods of protein purification may be employed and such 
methods are known in the art and described for example in Deutscher, Methods in Enzymology, 182 (1990); 
Scopes, Protein Purification: Principles and Practice, Springer- Verlag, New York (1982). The purification 
30 step(s) selected will depend, for example, on the nature of the production process used and the particular PRO 
produced. 

E. Uses for PRO 

Nucleotide sequences (or their complement) encoding PRO have various applications in the art of 
35 molecular biology, including uses as hybridization probes, in chromosome and gene mapping and in the 
generation of anti-sense RNA and DNA. PRO nucleic acid will also be useful for the preparation of PRO 
polypeptides by the recombinant techniques described herein. 
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The full-length native sequence PRO gene, or portions thereof, may be used as hybridization probes 
for a cDNA library to isolate the full-length PRO cDNA or to isolate still other cDNAs (for instance, those 
encoding naturally-occurring variants of PRO or PRO from other species) which have a desired sequence identity 
to the native PRO sequence disclosed herein. Optionally, the length of the probes will be about 20 to about 50 
bases. The hybridization probes may be derived from at least partially novel regions of the full length native 
nucleotide sequence wherein those regions may be determined without undue experimentation or from genomic 
sequences including promoters, enhancer elements and introns of native sequence PRO. By way of example, 
a screening method will comprise isolating the coding region of the PRO gene using the known DN A sequence 
to synthesize a selected probe of about 40 bases. Hybridization probes may be labeled by a variety of labels, 
including radionucleotides such as *P or 35 S, or enzymatic labels such as alkaline phosphatase coupled to the 
probe via avidin/biotin coupling systems. Labeled probes having a sequence complementary to that of the PRO 
gene of the present invention can be used to screen libraries of human cDNA, genomic DNA or mRNA to 
determine which members of such libraries the probe hybridizes to. Hybridization techniques are described in 
further detail in the Examples below. 
□ Any EST sequences disclosed in the present application may similarly be employed as probes, using 

HJ5 the methods disclosed herein. 

S Other useful fragments of the PRO nucleic acids include antisense or sense oligonucleotides comprising 

I a singe-stranded nucleic acid sequence (either RN A or DNA) capable of binding to target PRO mRNA (sense) 
ill or PRO DNA (antisense) sequences. Antisense or sense oligonucleotides, according to the present invention, 
" J comprise a fragment of the coding region of PRO DNA. Such a fragment generally comprises at least about 14 
bo nucleotides, preferably from about 14 to 30 nucleotides. The ability to derive an antisense or a sense 
W oligonucleotide, based upon a cDNA sequence encoding a given protein is described in, for example, Stein and 
jjj Cohen ( Cancer Res. 48:2659, 1988) and van der Krol et al. ( BioTechniques 6 :958, 1988). 
5 Binding of antisense or sense oligonucleotides to target nucleic acid sequences results in the formation 

M of duplexes that block transcription or translation of the target sequence by one of several means, including 
25 enhanced degradation of the duplexes, premature termination of transcription or translation, or by other means. 
The antisense oligonucleotides thus may be used to block expression of PRO proteins. Antisense or sense 
oligonucleotides further comprise oligonucleotides having modified sugar-phosphodiester backbones (or other 
sugar linkages, such as those described in WO 91/06629) and wherein such sugar linkages are resistant to 
endogenous nucleases. Such oligonucleotides with resistant sugar linkages are stable in vivo (i.e., capable of 
30 resisting enzymatic degradation) but retain sequence specificity to be able to bind to target nucleotide sequences. 

Other examples of sense or antisense oligonucleotides include those oligonucleotides which are 
covalently linked to organic moieties, such as those described in WO 90/10048, and other moieties that increases 
affinity of the oligonucleotide for a target nucleic acid sequence, such as poly-(L-lysine). Further still, 
intercalating agents, such as ellipticine, and alkylating agents or metal complexes may be attached to sense or 
35 antisense oligonucleotides to modify binding specificities of the antisense or sense oligonucleotide for the target 
nucleotide sequence. 
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Antisense or sense oligonucleotides may be introduced into a cel. containing the target nucleic acid 
sequence by any gene transfer method, including, for example, CaP0 4 -mediated DNA transfection, 
electroporation, or by using gene transfer vectors such as Epstein-Barr virus. In a preferred procedure, an 
antisense or sense oligonucleotide is inserted into a suitable retroviral vector. A cell containing the target nucletc 
acid sequence is contacted with the recombinant retroviral vector, either in vivo or ex vivo. Suitable retroviral 
5 vectors include, but are not limited to, those derived from the murine retrovirus M-MuLV, N2 (a retrovirus 
derived from M-MuLV), or the double copy vectors designated DCT5A, DCT5B and DCT5C (see WO 
90/13641). 

Sense or antisense oligonucleotides also may be introduced into a cell conta.n.ng the target nucleotide 
sequence by formation of a conjugate with a ligand binding molecule, as described in WO 91/04753. Suitable 
10 ligand binding molecules include, but are not limited to, cell surface receptors, growth factors, other cytokines, 
or other ligands that bind to cell surface receptors. Preferably, conjugation of the ligand binding molecule does 
not substantially interfere with the ability of the ligand binding molecule to bind to its corresponding molecule 
n or receptor, or block entry of the sense or antisense oligonucleotide or its conjugated version into the cell. 
5 Alternatively, a sense or an antisense oligonucleotide may be introduced into a cell containing the target 

%5 nucleic acid sequence by formation of an oligonucleotide-lipid complex, as described in WO 90/10448. The 
5 sense or antisense oligonucleotide-lipid complex is preferably dissociated within the cell by an endogenous lipase, 
f 2 Antisense or sense RN A or DNA molecules are generally at least about 5 bases in length, about 10 bases 

0 J in length, about 15 bases in length, about 20 bases in length, about 25 bases in length, about 30 bases in length, 
about 35 bases in length, about 40 bases in length, about 45 bases in length, about 50 bases in length, about 55 
j| 0 bases in length, about 60 bases in length, about 65 bases in length, about 70 bases in length, about 75 bases in 
W length, about 80 bases in length, about 85 bases in length, about 90 bases in length, about 95 bases in length, 

about 100 bases in length, or more. 
S The probes may also be employed in PCR techniques to generate a pool of sequences for identification 

of closely related PRO coding sequences. 
25 Nucleotide sequences encoding a PRO can also be used to construct hybridization probes for mapping 

the gene which encodes that PRO and for the genetic analysis of individuals with genetic disorders. The 
nucleotide sequences provided herein may be mapped to a chromosome and specific regions of a chromosome 
using known techniques, such as in situ hybridization, linkage analysis against known chromosomal markers, 
and hybridization screening with libraries. 
30 When the coding sequences for PRO encode a protein which binds to another protein (example, where 

the PRO is a receptor), the PRO can be used in assays to identify the other proteins or molecules involved in the 
binding interaction. By such methods, inhibitors of the receptor/ligand binding interaction can be identified. 
Proteins involved in such binding interactions can also be used to screen for peptide or small molecule inhibitors 
or agonists of the binding interaction. Also, the receptor PRO can be used to isolate correlative ligand(s). 
35 Screening assays can be designed to find lead compounds that mimic the biological activity of a native PRO or 
a receptor for PRO. Such screening assays will include assays amenable to high-throughput screening of 
chemical libraries, making them particularly suitable for identifying small molecule drug candidates. Small 
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molecules contemplated include synthetic organic or inorganic compounds. The assays can be performed in a 
variety of formats, including protein-protein binding assays, biochemical screening assays, immunoassays and 
cell based assays, which are well characterized in the art. 

Nucleic acids which encode PRO or its modified forms can also be used to generate either transgenic 
animals or "knock out" animals which, in turn, are useful in the development and screening of therapeutically 
useful reagents. A transgenic animal (e.g., a mouse or rat) is an animal having cells that contain a transgene, 
which transgene was introduced into the animal or an ancestor of the animal at a prenatal, e.g., an embryonic 
stage. A transgene is a DNA which is integrated into the genome of a cell from which a transgenic animal 
develops. In one embodiment, cDNA encoding PRO can be used to clone genomic DNA encoding PRO in 
accordance with established techniques and the genomic sequences used to generate transgenic animals that 
contain cells which express DNA encoding PRO. Methods for generating transgenic animals, particularly 
animals such as mice or rats, have become conventional in the art and are described, for example, in U.S. Patent 
Nos. 4,736,866 and 4,870,009. Typically, particular cells would be targeted for PRO transgene incorporation 
with tissue-specific enhancers. Transgenic animals that include a copy of a transgene encoding PRO introduced 
G i nt0 the germ line of the animal at an embryonic stage can be used to examine the effect of increased expression 
Jjs of DNA encoding PRO. Such animals can be used as tester animals for reagents thought to confer protection 
from, for example, pathological conditions associated with its overexpression. In accordance with this facet of 
£ the invention, an animal is treated with the reagent and a reduced incidence of the pathological condition, 
\M compared to untreated animals bearing the transgene, would indicate a potential therapeutic intervention for the 
' ~ pathological condition. 

J^O Alternatively, non-human homologues of PRO can be used to construct a PRO "knock out" animal 

W which has a defective or altered gene encoding PRO as a result of homologous recombination between the 
11 endogenous gene encoding PRO and altered genomic DNA encoding PRO introduced into an embryonic stem 
b cell of the animal. For example, cDNA encoding PRO can be used to clone genomic DNA encoding PRO in 
^ accordance with established techniques. A portion of the genomic DNA encoding PRO can be deleted or 
25 replaced with another gene, such as a gene encoding a selectable marker which can be used to monitor 
integration. Typically, several kilobases of unaltered flanking DNA (both at the 5' and 3' ends) are included 
in the vector [see e.g., Thomas and Capecchi, CeH, 51:503 (1987) for a description of homologous 
recombination vectors]. The vector is introduced into an embryonic stem cell line (e.g., by electroporation) and 
cells in which the introduced DNA has homologously recombined with the endogenous DNA are selected [see 
30 e.g., Li et al., Cell, 69:915 (1992)]. The selected cells are then injected into a blastocyst of an animal (e.g., 
a mouse or rat) to form aggregation chimeras [see e.g., Bradley, in Teratocarcinomas and Embryonic Stem 
Cells: A Practical Approach, E. J. Robertson, ed. (IRL, Oxford, 1987), pp. 1 13-152]. A chimeric embryo can 
then be implanted into a suitable pseudopregnant female foster animal and the embryo brought to term to create 
a "knock out" animal. Progeny harboring the homologously recombined DNA in their germ cells can be 
35 identified by standard techniques and used to breed animals in which all cells of the animal contain the 
homologously recombined DNA. Knockout animals can be characterized for instance, for their ability to defend 
against certain pathological conditions and for their development of pathological conditions due to absence of 
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the PRO polypeptide. 

Nucleic acid encoding the PRO polypeptides may also be used in gene therapy. In gene therapy 
applications, genes are introduced into cells in order to achieve in vivo synthesis of a therapeutically effective 
genetic product, for example for replacement of a defective gene. "Gene therapy" includes both conventional 
gene therapy where a lasting effect is achieved by a single treatment, and the administration of gene therapeutic 

5 agents, which involves the one time or repeated administration of a therapeutically effective DNA or mRNA. 
Antisense RNAs and DNAs can be used as therapeutic agents for blocking the expression of certain genes in 
vivo. It has already been shown that short antisense oligonucleotides can be imported into cells where they act 
as inhibitors, despite their low intracellular concentrations caused by their restricted uptake by the cell 
mcmUlr ~ ^^v..„, Prn, Na.l Acad. Sci. USA 83:4143-4146 [1986]). The oligonucleotides can be 

10 modified to enhance their uptake, e.g. by substituting their negatively charged phosphodiester groups by 
uncharged groups. 

There are a variety of techniques available for introducing nucleic acids into viable cells. The 
„ techniques vary depending upon whether the nucleic acid is transferred into cultured cells in vitro, or in vivo in 
ID the cells of the intended host. Techniques suitable for the transfer of nucleic acid into mammalian cells in vitro 
% include the use of liposomes, electroporation, microinjection, cell fusion, DEAE-dextran, the calcium phosphate 
S precipitation method, etc. The currently preferred in vivo gene transfer techniques include transfection with viral 
?2 (typically retroviral) vectors and viral coat protein-liposome mediated transfection (Dzau et al., Trends in 
m Biotechnology 1 1 , 205-210 [1993]). In some situations it is desirable to provide the nucleic acid source with 
*" an agent that targets the target cells, such as an antibody specific for a cell surface membrane protein or the 
j| 0 target cell, a ligand for a receptor on the target cell, etc. Where liposomes are employed, proteins which bind 
K to a cell surface membrane protein associated with endocytosis may be used for targeting and/or to facilitate 
Si uptake, e.g. capsid proteins or fragments thereof tropic for a particular cell type, antibodies for proteins which 
U undergo internalization incycling, proteins that target intracellular localization and enhance intracellularhalf-life. 

The technique of receptor-mediated endocytosis is described, for example, by Wu et al., J. Biol. Chem. 262, 
25 4429-4432 (1987); and Wagner etal., Natl. Acad. Sci. USA 87, 3410-3414 (1990). For review of gene 

marking and gene therapy protocols see Anderson et al., Science.256, 808-813 (1992). 

The PRO polypeptides described herein may also be employed as molecular weight markers for protein 

electrophoresis purposes and the isolated nucleic acid sequences may be used for recombinantly expressing those 

markers. 

30 The nucleic acid molecules encoding the PRO polypeptides or fragments thereof described herein are 

useful for chromosome identification. In this regard, there exists an ongoing need to identify new chromosome 
markers, since relatively few chromosome marking reagents, based upon actual sequence data are presently 
available. Each PRO nucleic acid molecule of the present invention can be used as a chromosome marker. 

The PRO polypeptides and nucleic acid molecules of the present invention may also be used for tissue 

35 typing, wherein the PRO polypeptides of the present invention may be differentially expressed in one tissue as 
compared to another. PRO nucleic acid molecules will find use for generating probes for PCR, Northern 
analysis, Southern analysis and Western analysis. 
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The PRO polypeptides described herein may also be employed as therapeutic agents. The PRO 
polypeptides of the present invention can be formulated according to known methods to prepare pharmaceutical^ 
useful compositions, whereby the PRO product hereof is comb.ned in admixture with a pharmaceutically 
acceptable carrier vehicle. Therapeutic formulations are prepared for storage by mixing the active ingredient 
having the desired degree of purity with optional physiologically acceptable carriers, excipients or stabilizers 
.p^inoton-s Phar m^nncal Sciences 16th edition, Osol, A. Ed. (1980)), in the form of lyophilized 
formulations or aqueous solutions. Acceptable carriers, excipients or stabilizers are nontoxic to recipients at the 
dosages and concentrations employed, and include buffers such as phosphate, citrate and other organic acids; 
antioxidants including ascorbic acid; low molecular weigh, (less than about 10 residues) polypeptides; proteins, 
such as serum albumin, gelatin or immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone, amino 
acids such as glyc.ne, glutamine, asparagine, arginine or lysine; monosaccharides, disaccharides and other 
carbohydrates including glucose, mannose, or dextr.ns; chelating agents such as EDTA; sugar alcohols such as 
mannitol or sorbitol; salt-forming counterions such as sodium; and/or nonionic surfactants such as TWEEN™, 
PLURONICS™ or PEG. 

The formulations to be used for in vivo administration must be sterile. This is readily accomplished by 
nitration through sterile filtration membranes, prior to or following lyophilization and reconstitution. 
= Therapeutic compositions herein generally are placed into a container having a sterile access port, for 

£ example, an intravenous solution bag or vial having a stopper pierceable by a hypodermic injection needle. 
11 The route of administration is in accord with known methods, e.g. injection or infusion by intravenous, 

U intraperitoneal, intracerebral, intramuscular, intraocular, intraarterial or intralesional routes, topical 
20 administration, or by sustained release systems. 

0 Dosages and desired drug concentrations of pharmaceutical compositions of the present invention may 

:i vary depending on the particular use envisioned. The determination of the appropriate dosage or route of 
3 administration is well within the skill of an ordinary physician. Animal experiments provide reliable guidance 
for the determination of effective doses for human therapy. Interspecies scaling of effective doses can be 
performed following the principles laid down by Mordenti, J. and Chappell, W. "The use of interspecies scaling 
in toxicokinetics" In Toxicokinetics and New Drug Development, Yacobi et al., Eds., Pergamon Press, New 
York 1989, pp. 42-96. 

When in vivo administration of a PRO polypeptide or agonist or antagonist thereof is employed, normal 
dosage amounts may vary from about 10 ng/kg to up to 100 mg/kg of mammal body weight or more per day, 

30 preferably about 1 ^g/kg/day to 10 mg/kg/day , depending upon the route of administration. Guidance as to 
particular dosages and methods of delivery is provided in the literature; see, for example, U.S. Pat. Nos. 
4,657,760; 5,206,344; or 5,225,212. It is anticipated that different formulations will be effective for different 
treatment compounds and different disorders, that administration targeting one organ or tissue, for example, may 
necessitate delivery in a manner different from that to another organ or tissue. 

35 Where sustained-release administration of a PRO polypeptide is desired in a formulation with release 

characteristics suitable for the treatment of any disease or disorder requiring administration of the PRO 
polypeptide, microencapsulation of the PRO polypeptide is contemplated. Microencapsulation of recombinant 
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proteins for sustained release has been successfully performed with human growth hormone (rhGH), mterferon- 
(rhlFN- ). interleukin-2, and MN rg P 120. Johnson et a.., NaU^ 2:7 95-799 (1996); Yasuda, Biomed, 
Ther, 27:1221-1223 (1993); Horaet al.. Bio/Technology. 8:755-758 (1990); Cleland, "Design and Production 
of Single immunization Vaccines Using Polylactide Polyglycolide Microsphere Systems," in Vaccine Design: 
TK^.,K.,nW a nriArii„v a ntAnproach. Powell and Newman, eds, (Plenum Press: New York, 1995), pp. 439-462; 
WO 97/03692, WO 96/40072, WO 96/07399; and U.S. Pat. No. 5,654,010. 

The sustained-release formulations of these proteins were developed using poly-lactic-coglycolic acid 
(PLGA) polymer due to its Incompatibility and wide range of biodegradable properties. The degradation 
products of PLGA, lactic and glycolic acids, can be cleared qu.ckly within the human body. Moreover, the 
degradab.lity of this polymer can be adjusted from months to years depending on its molecular weight and 
composition. Lewis, "Controlled release of bioactive agents from lactide/glycolide polymer," in: M. Chasinand 
R. Langer (Eds.), KinH.Pradahle Poly™™ « Delivery Systems (Marcel Dekker: New York, 1990), pp. 
1-41. 

This invention encompasses methods of screening compounds to identify those that mimic the PRO 

0 polypeptide (agonists) or prevent the effect of the PRO polypeptide (antagonists). Screening assays for 
Sl5 antagonist drug candidates are designed to identify compounds that bind or complex with the PRO polypeptides 
3 encoded by the genes identified herein, or otherwise interfere with the interaction of the encoded polypeptides 

1 with other cellular proteins. Such screening assays will include assays amenable to high-throughput screening 
If! of chemical libraries, making them particularly suitable for identifying small molecule drug candidates. 

fU The assays can be performed in a variety of formats, including protein-protein binding assays, 

btochemical screening assays, immunoassays, and cell-based assays, which are well characterized in the art. 

All assays for antagonists are common in that they call for contacting the drug candidate with a PRO 
polypeptide encoded by a nucleic acid identified herein under conditions and for a time sufficient to allow these 

two components to interact. 

In binding assays, the interaction is binding and the complex formed can be isolated or detected in the 
25 reaction mixture. In a particular embodiment, the PRO polypeptide encoded by the gene identified herein or the 
drug candidate is immobilized on a solid phase, e.g., on a microtiter plate, by covalent or non-covalent 
attachments. Non-covalent attachment generally is accomplished by coating the solid surface with a solution of 
the PRO polypeptide and drying. Alternatively, an immobilized antibody, e.g. , a monoclonal antibody, specific 
for the PRO polypeptide to be immobilized can be used to anchor it to a solid surface. The assay is performed 
30 by adding the non-immobilized component, which may be labeled by a detectable label, to the immobilized 
component, e.g., the coated surface containing the anchored component. When the reaction is complete, the 
non-reacted components are removed, e.g., by washing, and complexes anchored on the solid surface are 
detected. When the originally non-immobilized component carries a detectable label, the detection of label 
immobilized on the surface indicates that complexing occurred. Where the originally non-immobilized 
35 component does not carry a label, complexing can be detected, for example, by using a labeled antibody 
specifically binding the immobilized complex. 
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If the candidate compound interacts with but does no, bind to a particular PRO polypeptide encoded by 
a gene identified herein, its interaction with that polypeptide can be assayed by methods well known for detecting 
protein-protein interactions. Such assays include traditional approaches, such as, e.g., cross-linking, co- 
imrnunoprecipitation, and co-punfica.icn through gradients or chromatographic columns. In addition, protein- 
protein interactions can be monitored by using a yeast-based genetic system described by Fields and co-workers 
5 (Fields and Song, Nature (London), 340:245-246 (1989); Chien et al., Pror Natl. Acad. Sci. USA , 88:9578- 
9582 (1991)) as d.sclosed by Chevray and Nathans, Pror Nail Acad. Sci. USA, 89: 5789-5793 (1991). Many 
transcriptional activators, such as yeast GAL4, consist of two physically discrete modular domains, one acting 
as the DNA-binding domain, the other one functioning as the transcription-activation domain. The yeast 
expression system described in the foregoing publications (generally referred to as the "two-hybrid system") 
,0 takes advantage of this property, and employs two hybrid proteins, one in which the target protein is fused to 
the DNA-binding domain of GAM, and another, in which candidate activating proteins are fused to the 
activation domain. The expression of a GALl-facZ reporter gene under control of a GAL4-ac,ivated promoter 
£3 depends on ^constitution of GAL4 activity via protein-protein interaction. Colonies containing interacting 
% S polypeptides are detected with a chromogenic substrate for P-galactosidase. A complete kit 
%5 (MATCHMAKER™) for identifying protein-protein interactions between two specific proteins using the two- 

I hybrid technique is commercially available from Clontech. This system can also be extended to map protein 
ffl domains involved in specific protein interactions as well as to pinpoint amino acid residues that are crucial for 
MJ these interactions. 

L Compounds that interfere with the interaction of a gene encoding a PRO polypeptide identified herein 

So and other intra- or extracellular components can be tested as follows: usually a react.on mixture is prepared 
W containing the product of the gene and the intra- or extracellular component under conditions and for a time 
K allowing for the interaction and binding of the two products. To test the ability of a candidate compound to 

I I inhibit binding, the reaction is run in the absence and in the presence of the test compound. In addition, a 
placebo may be added to a third reaction mixture, to serve as positive control. The binding (complex formation) 

25 between the test compound and the intra- or extracellular component present in the mixture is monitored as 
described hereinabove. The formation of a complex in the control reaction(s) but not in the reaction mixture 
containing the test compound indicates that the test compound interferes with the interaction of the test compound 
and its reaction partner. 

To assay for antagonists, the PRO polypeptide may be added to a cell along with the compound to be 
30 screened for a particular activity and the ability of the compound to inhibit the activity of interest in the presence 
of the PRO polypeptide indicates that the compound is an antagonist to the PRO polypeptide. Alternatively, 
antagonists may be detected by combining the PRO polypeptide and a potential antagonist with membrane-bound 
PRO polypeptide receptors or recombinant receptors under appropriate conditions for a competitive inhibition 
assay. The PRO polypeptide can be labeled, such as by radioactivity, such that the number of PRO polypeptide 
35 molecules bound to the receptor can be used to determine the effectiveness of the potential antagonist. The gene 
encoding the receptor can be identified by numerous methods known to those of skill in the art, for example, 
ligand panning and FACS sorting. Coligan et al., Current Protocols in Immun., 1(2): Chapter 5 (1991). 
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Preferably, expression cloning is employed wherein polyadenylated RNA is prepared from a cell response «o 
the PRO polypeptide and a cDN A library created from this RNA is divided into pools and used to transfect COS 
cells or other cells that are no, responsive to the PRO polypeptide. Transfected cells that are grown on glass 
s .ides are exposed «o labeled PRO polypeptide. The PRO polypeptide can be labeled by a variety of means 
including iodination or inclusion of a recognition site for a site-specific protein kinase. Following fixauon and 
5 mcubation the slide, are subjected to autoradiographic analysis. Positive pools are ident.fied and sub-pools are 
prepared and re-«ransfec.ed using an interactive sub-pooling and re-screening process, eventuaHy yie.d.ng a 
single clone that encodes the putative receptor. 

As an alternative approach for receptor identification, labeled PRO polypeptide can be photoaffinity- 
linked with cell membrane or extract preparations that express the receptor molecule. Cross-linked material is 
,0 resolved by PAGE and exposed to X-ray film. The labeled complex containing the receptor can be excised, 
resolved into peptide fragments, and subjected to protein micro-sequencing. The amino acid sequence obtamed 
from micro- sequencing would be used to design a set of degenerate oligonucleotide probes to screen a cDNA 
library to identify the gene encoding the putative receptor. 
3 in another assay for antagonists, mammalian cells or a membrane preparation expressing the receptor 

B.5 would be mcubated with labeled PRO polypeptide in the presence of the candidate compound. The ability of 
P the compound to enhance or block this interaction could then be measured. 

£ More specific examples of potential antagonists include an oligonucleotide that binds to the fusions of 

S immunoglobulin with PRO polypeptide, and, in particular, antibodies including, without limitation, poly- and 
U monoclonal antibodies and antibody fragments, single-chain antibodies, anti-idtotypic antibodies, and ch.menc 
□20 or humanized versions of such antibodies or fragments, as well as human antibodies and antibody fragments. 
0 Alternatively a potential antagonist may be a closely related protein, for example, a mutated form of the PRO 
;i polypeptide that recognizes the receptor but imparts no effect, thereby competitively inhibiting the action of the 

t J PRO polypeptide. 

Another potential PRO polypeptide antagonist is an antisense RNA or DNA construct prepared using 
25 antisense technology, where, e.g., an antisense RNA or DNA molecule acts to block directly the translation of 
mRNA by hybridizing to targeted mRN A and preventing protein translation. Antisense technology can be used 
to control gene expression through triple-helix formation or antisense DNA or RNA, both of which methods are 
based on binding of a polynucleotide to DNA or RNA. For example, the 5' coding portion of the polynucleottde 
sequence, which encodes the mature PRO polypeptides herein, is used to design an antisense RNA 
30 oligonucleotide of from about 10 to 40 base pairs in length. A DNA oligonucleotide is designed to be 
complementary to a region of the gene involved in transcription (triple helix - see Lee et al.. Nuc.l. Ac.ds Res., 
6-3073 (1979)- Cooney et al., Science, 241: 456 (1988); Dervan et al., Science, 251:1360 (1991)), thereby 
preventing transcription and the production of the PRO polypeptide. The antisense RNA o.igonucleoude 
hybridizes to die mRNA in vivo and blocks translation of the mRNA molecule into the PRO polypepude 
35 (antisense - Okano, Nenmchem.. 56:560 (1991); Olipodeoxynucleotides as Antisense Inhibitors of Gene 
Repression (CRC Press: Boca Raton, FL, 1988). The oligonucleotides described above can also be delivered 
to cells such that the antisense RNA or DNA may be expressed in vivo to inhibit production of the PRO 
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^peptide. m.nan.isei^DNAisused^^^^ 

e g be.ween about -10 and + ,0 positions of ,h« target gene nuclide seouence. are preferred. 

Po.en.ial antagonists small n,o,.c„,es tha, bind ,0 d. active site, .he receptor binding ,te, 

growth factor or other relevant ^ * or .He PRO polypeptide, .hereby blocking ,h. no™., lo.ogica, 
L... of the PRO po, y pep,de. « o, small mo.ecul.s include, bu, are no, limi.ed ,o, sm»„ P^des 
5 o, peptic,,,ke molecules, preferably soluble peptides, and synthelic n„„-pe P „d,l organic or inorganic 

^Lymes .re en.matic RNA molecules c.p.b,e o, casing the specific cieavage o, RNA. 

R tey mesac,bys. q u_^^ 

and composed of deoxynucleotides. The base composition of these ol.gonucleo.ides is designed such ft. „ 
O : l:,rip,e.he,i» formation via Hoogsteen base-pairing ™,es. which generally reou™ si.e.hie s.re.che^ 
;| 5 Purines or pyridines on one — of . dupie, For fur.he, detads see, e.g., PCT publication No. WO 

J ^ idemiM „ y my one or raore o, .he screening assays discussed 

hereinabove atK>,o, by any o.her screening techniques we,, known ,o, ,h„se ski,,ed in ,he 

PRC24, poi,pep,id.s o, ,he presen, inven.ion which possess hio,ogic,l acuvi.y rela.cd ,o ,ha, of .he 
^ endogenous biglycan pro.ein nray he employed both i» *. fo, .herapeutic purposes ,nd i„ Those » f 

* Whichisch„.c,erixedbydis,^ 
2 5 ;lgna,hi» m , long phi.trum, mouth,, pren.,a, - pestnata, growth region, men,., 

In bu, no, afways. upper ,imb —Hies. There are a,so rare cases where ™» ^™ 
with thrombocytopenia. The gene for CDL has been mapped by >u*age ,„ 3,26.3 (OM1M 1.22470,. Xchd 
in ear,, Xenopus pa.teming ^ nervous system deve.opmen, makes CHD in in.riguin, , — 
gene. CHD maps ,o .he approve region on chromosome 3. „ is very Cose ,„ THRO and <*u- 
b„,h THPO and CHD could resul. in rare cases of thrombocytopenia and d.velopmemal 
30 encompassing both THPO ana uin coin ™„„„„,ii,, me 

abnorm„i,i.s. .n silu analysis o, CD ,ev.a,ed tha, almos, a„ aduU .issues are nega.ive for CHD expression, * 
„„,y positive signal was observe, in .he cleavage ,i™ of the developing sy.via, Join, forming be.ween the 
tZ h«d ar!d acetabulum (hip Join,, implica.ing CHD iu ,he envelopment and presumably grow.h of long 

bones. Such a function, if disrupled, could resul. in grow* retardation. 

Thehuma„CHDamin„acids« lU e K epredic,edfr„mmecDNAis50% tdentictu (and 66% conserved) 

to those observed in mr.mbospondm. procollagen tmd von Willebrand factor. Borns.ein, P. FASEBJ6- 3290 
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3299 (1992)- Hunt, L. & Barker, W. Biochem. Biophys. Res. Commun. 144: 876-882 (1987). 

The human CHD locus (genomic PRG243) comprises 23 exons in 9.6 Kb of genomic DNA. The 
mating methane is in exon 1 and the stop codon in exon 23. A CpG ..and is located at the 5' and 1 of the 
gene beginning approximately 100 bp 5' of exon 1 and extends through the first exon and ends wuhm the first 
intr0 n The THPO and CHD loci are organized in a head-to-head fashion with approxtmately 2.2 kb separatmg 
5 their transcription start sites. At the protein level, PRG243 is 51% identical to Xenopus chord.n (Xchd). AH 
forty cystemes in the one amino terminal and three carboxy terminal cysteine-rich clusters are conserved. 

PRG243 is a 954 amtno acid polypeptide having a signal sequence at residues 1 to about 23. There are 
4 cysteine clusters: (1) restdues about 51 to about 125; (2) residues about 705 to about 761; (3) residues about 
784 to about 849; and (4) residues about 897 to about 931 . There are potential leucine zippers a, residues about 
10 315 to about 396, and N-glycosylation sites at residues 217, 351, 365 and 434. 

PRG299 polypeptides and portions thereof which have homology to the notch protein may be useful for 
in vivo therapeutic purposes, as well as for various other applications. The identification of novel notch protetns 
. and related molecules may be relevant to a number of human disorders such as those effecting development 
! Thus the identification of new notch proteins and notch-like molecules is of special importance in that such 
i, proteins may serve as potential therapeutics for a variety of dtfferent human disorders. Such polypeptides may 

also play important roles in biotechnological and medical research as well as various industrial app.icattons. As 
i a result there is particular scientific and medical interest in new molecules, such as PRD299. 
J ' PRG323 polypeptides of the present invention which possess biological activity related to mat of one 

, or more endogenous dipeptidase proteins may be empioyed both in vivo for therapeuttc purposes and ,„ vara. 
B 20 Those of ordinary skill in the art will well know how to employ the PRQ323 polypeptides of the present 

invention for such purposes. .u,„f lhf . 
* PRQ327 polypeptides of the present invention which possess biological activity related to that of 

1 endogenous prolactin receptor protein may be employed both in v.vo for therapeutic purposes and ,„ vUro. 
Those of ordinary skill in the art will well know how to employ the PRG327 polypeptides of the present 
25 invention for such purposes. PRQ327 po,ypeptides which possess the ability to bind to prolactin may functton 
both in vitro and in vivo as prolactin antagonists. 

PR0233 polypeptides and portions thereof which have homology to reductase may also be useful for 
in vivo therapeutic purposes, as well as for various other applications. The identification of novel reductase 
proteins and related molecules may be relevant to a number of human disorders such as inflammatory dtsease, 
30 organ failure, atherosclerosis, cardiac injury, infertility, birth defects, premature aging, AIDS, cancer, d.abeuc 
complications and mutations in genera,. Given that oxygen free radicals and antioxidants appear to play 
important roles in a number of disease processes, the identification of new reductase proteins and reductase-l.ke 
molecules is of special importance in that such proteins may serve as potential therapeutics for a vanety o 
different human disorders. Such polypeptides may also play important roles in biotechnologica, and med.ca. 
35 research, as well as various industrial applications. As a result, there is particular scientific and medical mterest 
in new molecules, such as PR0233. 
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PR0344 polypeptides and portions thereof which have homology to complement proteins may also be 
useful for in vivo therapeutic purposes, as well as for various other applications. The identification of novel 
complement proteins and related molecules may be relevant to a number of human disorders such as effecting 
the inflammatory response of cells of the immune system. Thus, the identification of new complement proteins 
and complement-like molecules is of special importance in that such proteins may serve as potential therapeutics 
5 for a variety of different human disorders. Such polypeptides may also play important roles in biotechnological 
and medical research as well as various industrial applications. As a result, there is particular scientific and 
medical interest in new molecules, such as PR0344. 

PR0347 polypeptides of the present invention which possess biological activity related to that of 
cysteine-rich secretory proteins may be employed both in vivo for therapeutic purposes and in vitro. Those of 
10 ordinary skill in the art will well know how to employ the PR0347 polypeptides of the present invention for such 
purposes. 

PR0354 polypeptides of the present invention which possess biological activity related to that of the 
heavy chain of the inter-alpha-trypsin inhibitor protein may be employed both in vivo for therapeutic purposes 
In and in vitro. Those of ordinary skill in the art will well know how to employ the PR0354 polypeptides of the 
~A5 present invention for such purposes. 

X PR0355 polypeptides and portions thereof which have homology to CRT AM may also be useful for 

CO in vivo therapeutic purposes, as well as for various other applications. The identification of novel molecules 
J; I associated with T cells may be relevant to a number of human disorders such as conditions involving the immune 
I" system in general. Given that the CRTAM protein binds antibodies which play important roles in a number of 
5^0 disease processes, the identification of new CRTAM proteins and CRTAM-like molecules is of special 
M importance in that such proteins may serve as potential therapeutics for a variety of different human disorders. 
^ Such polypeptides may also play important roles in biotechnological and medical research, as well as various 
T; industrial applications. As a result, there is particular scientific and medical interest in new molecules, such as 
PR0355. 

25 PR0357 can be used in competitive binding assays with ALS to determine its activity with respect to 

ALS. Moreover, PR0357 can be used in assays to determine if it prolongs polypeptides which it may complex 
with to have longer half-lives in vivo . PR0357 can be used similarly in assays with carboxypeptidase, to which 
it also has homology. The results can be applied accordingly. 

PR0715 polypeptides of the present invention which possess biological activity related to that of the 

30 tumor necrosis factor family of proteins may be employed both in vivo for therapeutic purposes and in vitro. 
Those of ordinary skill in the art will well know how to employ the PR0715 polypeptides of the present 
invention for such purposes. PR0715 polypeptides will be expected to bind to their specific receptors, thereby 
activating such receptors. Variants of the PR0715 polypeptides of the present invention may function as agonists 
or antagonists of their specific receptor activity. 

35 PR0353 polypeptides and portions thereof which have homology to the complement protein may also 

be useful for in vivo therapeutic purposes, as well as for various other applications. The identification of novel 
complement proteins and related molecules may be relevant to a number of human disorders such as effecting 
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,he inflammatory response of cells of the immune system. Thus, the identification of new complement proteins 
complement-like modules is of special importance in that such proteins may serve as potential therapeutics for 
a variety of different human disorders. Such polypeptides may also play important roles in biotechnological and 
medical research as well as various industrial applications. As a result, there is particular scientific and medical 

interest in new molecules, such as PR0353. 
5 PR0361 polypeptides and portions thereof which have homology to mucin and/or chitinase proteins 

may also be useful for in vivo therapeutic purposes, as well as for various other applications. The .dentification 
of novel mucin and/or chitinase proteins and related molecules may be relevant to a number of human disorders 
such as cancer or those involving cell surface molecules or receptors. Thus, the identification of new mucin 
and/or chitinase proteins is of special importance in that such proteins may serve as potential therapeutics for 
10 a variety of different human disorders. Such polypeptides may also play important roles in biotechnological and 
medical research as well as various industrial applications. As a result, there is particular scientific and medical 
interest in new molecules, such as PR0361. 

PR0365 polypeptides and portions thereof which have homology to the human 2-19 protein may also 
S be useful for in vivo therapeutic purposes, as well as for various other applications. The identification of novel 
'Si 5 human 2-19 proteins and related molecules may be relevant to a number of human disorders such as modulating 
£ the binding or activity of cells of the immune system. Thus, the identtfication of new human 2-19 proteins and 
fS human 2-19 protein-like molecules is of special importance in that such proteins may serve as potent.al 
rSJ therapeutics for a variety of different human disorders. Such polypeptides may also play important roles in 
J, biotechnological and medical research as well as various industrial applicat.ons. As a result, there is particular 
?Q20 scientific and medical interest in new molecules, such as PR0365. 

I'-l F. Anti-PRO Antibodies 

K The present invention further provides anti-PRO antibod.es. Exemplary antibodies include polyclonal, 

monoclonal, humanized, bispecific, and heteroconjugate antibodies. 
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1. Polyclonal Antibodies 

The anti-PRO antibodies may comprise polyclonal antibodies. Methods of preparing polyclonal 
anttbodies are known to the skilled artisan. Polyclonal antibodies can be raised in a mammal, for example, by 
one or more injections of an immunizing agent and, if desired, an adjuvant. Typically, the immunizing agent 

30 and/or adjuvant will be injected in the mammal by multiple subcutaneous or intraperitoneal injections. The 
immunizing agent may include the PRO polypeptide or a fusion protein thereof. It may be useful to conjugate 
the immunizing agent to a protein known to be immunogenic in the mammal being immunized. Examples of 
such immunogenic proteins include bu, are not limited to keyhole limpet hemocyanin, serum albumin, bovine 
thyroglobulin, and soybean trypsin inhibitor. Examples of adjuvants which may be employed include Freund's 

35 complete adjuvant and M PL-TDM adjuvant (monophosphoryl Lipid A, synthetic trehalose dicorynomycolate). 
The immunization protocol may be selected by one skilled in the art without undue experimentation. 
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2. Monoclonal Antibodies 

■ t u antibodies Monoclonal antibodies may be 

The an.i-PRO anybodies may, al,erna„vely. be monoclonal anubod.es. M 

p,c P „ed using hybridoma — *. - - — * K ° hto and M,,s ' ein ' ^ ^ ' 

„ hybr.doma mchod, . -~. hams.er, or o.her appropria.e bos, — , ,s Really w 0, „ 

bind ,0, he immunizing agen,. Al.erna.i.ely, , he, ymph„c y ,.s ma, be immunized v.m, 

The immunizing agen. will .ypically mclude ,he PRO polypep.idc o, a fusion pro.em .hereof. 

eel, o, 'ymph «* — » - » -*"■"» — ~~ " *** ^ " 

fused „,,h an immor,a,,z«d eel, line using a sui.abi. fusing ageni, such a, polye.ylene glyco, .0 orm a 
hybridomacell ,G„ding. M m S ^^m^m,M !i ^ » Press ,9 6,^,. 9^ 
,mmo„a„zed eel, lines are usually informed m,mma,ia„ ceils. pariicularly myeioma ceils of ,<*„,. bovme 
and human origin. Usuaily. ra, or mouse myeioma cel, lines are employed. The hyhridoma eells may be 
Ired in a suLle euiiure medium ma, preferably coniains one or more _ ma, inhibi, ,he grower 

surviya, of ,he unfused, —zed ee„, ,or „,mp,e. if ,he paren.a, cell, „ck .he enzyme hypoxanm, 
, guanine phosphorite .ransferas. (HGPRT or HPRT), ,be eui.ure medium for me hybridomas 

Lud. hyp— e. amunopr.rin, ^ .hymidh* CHAT medium-,, which subs.ances prev.n, ,he grow* of 

HGPRT-deficient cells. . . 

Preferred immortalized ee„ ,ines „e ,hose .ha, fuse «ff,eie„.,» , su Pf »„ s.able high ,eve, «pre,»,on of 

an.ibod, b, ,he seieced an.ibodyproducing cells, u* are sensi.ive ,„ a medium such as HAT 
0 preferred immunized eel, iines are murine myeioma ,i«s. which can be obiained. for ins.ance from ihe Sa, k 
L,u,eCel,Dis,ribu,i„nCe„,er,Sa„ D ^^ 

Virginia. Human myeioma and mouse-human he.eromy.ioma ce„ „nes also have been desc,,^ for * 

or- on Technim.es and Applic„i9.s. Marce, Dekker. inc.. New York, (1987 pP^l-63,. 

>5 ^^^which.he hybridl, Cls are cmtured can *en be assayed ,o, me preserKC of 

' monocona, anybodies direc.ed .gains, PRO. Preferabiy, .he binding specificity of monoclona, 

produced by ,he hybridoma cells is de.ermined by ,mm„n„prec,pi,a,,o„ or by . b *. b.ndmg assay, 
radioimmunoassay (R1A> or e„zyme-„„ked immunoabsorben, assay <EUSA>. Such .echnioues -d assay, ar 
..own in ,h« ar,. The binding aff,„i„ of ,he monoclonal an,i*dy can. for ..ample, be de.erm.ned by me 
30 Scalchard analysis of Munson and Pollard. Anal^ffiocl^ UE;2z0 (1980). 

After 0. desire hybridoma cells are id«„„r,ed, u,e Cones may be su*,oned b, „m,.m g d,,u„o» 
procedures arK, grown by sumdard memods [Coding, ^ . Sui.able cul.ure media ,o, mis purp«e inclu e, 

may be grown in vivo as ascites in a mammal. 

The monoclona, an.ibcOies secre.ed b, .be subclones may be isola.ed or purif.ed „om Ore cuirur. 
med.um or asCes „uid by conven.iona, im m unog,obu,in pucf.cion procedures such as, for esampie. prce.n 
A-Sepharose. nydro^apa.ue chroma.ograpby. ge, e,.c,ropbo,esis, diesis, or afflnrty cnroma.ography. 
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* nwA methods such as those described 
The monoclonal anybodies ma, also be made b, recombman, DNA methods, 

i„U S Patent No. 4,816,567. ^^to*^-^**^"*^-"-* 

" o 8 «nl - heav, and ,i g h, chains of murine antibodies,. Tbe h^idoma cells o, , e 

l ion Ive as a jetted source »r such DNA. Once isolated, tbe DNA ma, be p,^„ „ 
5 vectors which „. then transfeced into host cells such as simian COS cells. Chinese hamst.t ovar, CHO, e„, 
Z Coma ce,,s tha, do not otherwise produce Immunol protein, to obtatn the s,„,hes,s of monocional 
a tir n he recombinant host ce„s. The DNA also ma, b. melted. Tor „amp,e. b, _ 8 the 

/pi No. 4,8,6,56,; Morrison e, a,„ supia] or b, cova.entl, ,oini„ g .0 ,e — „ 8 ,obu„„ erf n 8 
,„ se^e„c,al,o,par.„,.hec„din g s. q ue K e,o^ 

liable domains of one a„,, g e„-c„mbm,„ g she of an -** - - invention to create a ch.m.nc btvalem 
! "''^ The antibodies m„ be monovalent anybodies. Methods for prepa,in 8 monovalent antibodies are we,, 

= li ed heavv chain. The heavv chain is ,„nca,ed 8 «nera,l, a, ar, poln, in the Pc ,e 8 ion so as to prev» 
3 ^chain Issl^m, Alternative,,, the re.evan, c,s,eine residues are substituted with another ammo acd 
J residue or are deleted so as to prevent crosslinkins. ,„, iKvli « .„ 

,„ *«. methods are also suitable for preparing monovalent anybodies. D, 8 es„o„ 0, anttbod.es 
| 0 produce f ra 8 me„,s thereo,, particular,,, Pab fra g men,s, can ta accomplished usin 8 routine .echmmtes .mown 
U in the art. 

'*? 3 Human and Humanized Antibo dies. 

Tbe an.i-PRO a,„bodies o, the invention ma, barker comprise 1— ed angles or human 
25 antibodies Hummed forms of non-human <.*. murine, antibodies are chimertc ,m m uno g ,cbu,„* 
m^obu.in chains or fra 8 me„,s thereof .such as Pv, Pab, W . FC-O , or - 
leouences of antibodies) which contain minima, seuuence derive, from non-huma, ,mm„„o g lobu,m. 
HZ — es include hum™ immu„o,obulms frecpien, ».,bod» * wh*h residues to* 

,„ ZL (donor antibC,, such as mouse, ra, or rabbi, ha,in g the desired specinci,,, affinit, »d capac,^ 
Icings Pvfr.m.worVresidueso^^ 

I" m„i«d antibodies ma, a,so comprise residues which are found neither in the recipten, ahttbod, 
I „ me imported CDR or framewor* sconces. ,n g «n«r„, the hummed an.ib-d, w,„ com^ 

35 regions correspond to those of a »o»-huma„ immuno^in and „, or sub—, a„ o, d, PR ^ M» 
L of a human — 8 ,obul,„ consensus se.uence. The humanized -be* opttmall, also ^ mp^ 
, leas, a portion of . immuno 8 lobu,i„ constant re g i„n ,PC, W iea,„ that of a huma, I*- 
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, xi . ^ TO .i?i.329( 1988); and Presta, Cnrr. Op. Struct. 
etal.,Naiure,32i:522-525(1986);Riechmannetal., Nature, 332- 323 329( 

BioL, 2:593-596 (1992)]. Generally, a humanized 

Methods for humanizing non-human ant.bod.es are well known ,n .he art. Gen 

, • ~. intni. from a source which is non-human. These non- 
antibody has one or more amtno acid residues produced , ,o „ from 

toma „ar„ i ™,ac i dr«, i d u es,reor,»re,erred,„a s - im por, res, * ^ 0 Wi „,er ,„d co-wor.ers 
5 liable domain. H— - - ^ TT«^ <•»>= " e, a,. 

^q is-M 1S36 (1988)1 by substituting rodent CDRs or s>c 4 

,0 corresponding sequence from a non-human spec.es >n pra „ . ^ ^ 

anybodies in which some CDR residues and poss.bly some FR restdues 

~:ii:::r: b e ^ — 

^ t x ,i 1 n;^ 977-181 (1991); Marks et al., J. Mol. BioL, Zj/ooi 

3 ^^'^^rrJ^t- « 1 — for ,he predion of human 

• « ^ 86 099 ml „ ,„ which „ e e „ d „ g ,„ous immunoglobulin 

m „f human immunoglobulin loci ,n,o transgemc — ^» pr0 ,„, to „ is observe d. 

C 2 0 which closely resemb.es ,ha, seen ,n humans m a„ respects g * ^ 

H 5,569,825; 5,625,126, 5,633,425, 5, 859(19 94); Morrison, Nature 368, 812-13 

O Bioned* 10, 779-783 (1992); U,nberg era/., ^368 856-859 (19 ^^^^ g26 

H= - N-l^» 14. ^ ^ NeubergCr ' ^^^^ - 

25 (1996); Lonberg and Huszar, InternJ^vJ^^ 12 65-93 (1995). 

4 mcrwrifir Antibodies 

BispeciHcantibodies are monoclona,, preferably human or humanized, antibodies that have b.ndmg 
B.spectl.c antto ,„ „,e oresenl case one of Ihe binding specinciB .s for the 

specifies for a. leas. ,wo differen, ant.gens. „ ,h *» « ^ ^ 

30 PRO. the olher one is for any olher antigen, and preferably for a cell su 

subunit. . Traditionally the recombinant 
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procedures ,r. disclosed in WO 93,08829, published » * .993. and ,„ Trauneclcer EMBO 

J., 10:3655-3659(1991). . 
" " An.ibod, variable domains wi.h ,h. desired b.nding specifici.ies <an,ibcd,-a„,igen combm.ng s„e s , can 
be fused 10 immunoglobulin cons.an, domain sequence, The fusion preferably is w„h an i-^< 
heavy-chain cons.an, domain, comprising . leas, pan of Ihe binge. CH2. and CH3 regions. U - preferred ,0 
bave ,he f.rs, heav,,h,i» eonsian, region (C„ 1, con.aining ,b. s„e necessary for ligh.-cham binding presen, ,„ 
a, ,eas, one of ,h= fusions. DNAs encoding .he immunoglobul.n heavy-chain fusions and. ,f des.red. ,h. 
immunoglobulin ,igb, eh„n. arc inserred inio separa.e cession vec.ors, and are co-.ransfec.ed „,„ , «-* 
hos, organs. Fo, funh.r de.ails of genera.ing bispecf.c aniibodies see, for example, Suresh e, a,. , Mabc* 

mFMvmologv. 121:210(1986). 

According ,0 ano.her approach descr.bed in WO 96,270, 1 . .he imerface be.we.n a pa„ of an.ibody 

eel, cuhure. The preferred in.erface comprises „ leas, a part of the CH3 region of an an.ibod, cons.an, domam. 
,„ ,his me.hod, one or more small amino acid s.de chains from I* imerface of ,hc f.rs, an,ibCy molecule are 
replaced wi.h .arge, side chains (e.g. ryrosine or uyp.ophan). Compensa.or, ■«*«-• of id.n.ica or s.m.la 
*, ,0 .he large side cha,n,s, are c.a.ed on ft. inierface „, .be second ,n,ib«.y molecule by replacng large 
amino acid Sid. chains wi.h smaller o„s (e.g. alanine or Urreonine,. This provides a mechanism (or increas.ng 
,he yield of ihe he.erodime, over orher unwarned end-produc.s such as honrod.mers. 

Bispecific amibodies can be prepared as ful, lengih amibodies or amibody fragmen.s (e.g. F(ab ), 
bis,«c,r,c anybodies,. Technics for gene.a.ing bispecif.c aniibodies from an.ibod, (ragm.n.s have te e„ 
described in me li.erarure. For examp.e. bispeeifc antics can * prepared can be prepared usmg — 
Mage Brennan „ C. SciSJKe 229:81 ( 1 985, describe a procedure wherein in.ac, aniibodie, are 
cleaved .0 genera.e fragmen.s. Tr.se fragmen.s are reduced ,n ,be presence o, ,he d.bio, comp,xmg 

a8 .„, sodium arseni.e .0 s.abilize vicing di.biols * preven, in.ermolecula, disulf.de _ The F* 
fragment genera,* are ften conver.ed ,0 ,h,o„i,robe m oa,e (TNB) deriva.ives. One of ft. Fab -TNB 
derives is .hen reconvert ,„ me Fab'-.hio, by redue.ion wi.h mercap.oc.hylamin. and ,s m.xed w.ft an 
euuimola, amoun. o, ft. ofter Fab'-TNB d.riva.iv. .0 form m. bispeeif.c »,ib„dy. The bispec.f.c —es 
product can b. us.d as ag.nls fo, me selecliv. immobiliza.ion of enzymes. 

W, fra^m.ms may be direc,,, recovered from E. «« „d cbem.cally coup.ed ,„ form brspecfK 
anybodies. Shalaby « 1. I F.xp. Med. ,75:2,7-225 ,,992) describe me prcducion „, a fully humane 
bis^ifc -bod, «*•>, molecme. Each «■ (ragmen, was separably secre.ed from E. o, an subbed 
,0 direoed ch.mica, coupling in *. ,0 form ,h. bispecific m ,ib*y. Tb. b.specir.c amibody drus formed was 
able ,0 bind ,0 cells overexpress.ng ft. E,bB2 recep,or and norma, human T cells, as we,, as ,r,gger fte „.,c 
aaivily of human c„o,oxic lymphocy.es agains, human breas, lumor ,arge,s. 

Various.echm^formaMnga.d^^ 
C.ure have „so b»n describe Fo, examp,.. bispecific an.ibodies have been produced using leucine z.ppers. 
Kos,e,»y « a,.. LMmmL ,48(5,:,547-, 5 53 (,992). The leucine z.pper pep.ide, from ,be F„» and 
p, M ., K wc linked .0 me Fab' poru.ns o, ,wo differ.n, amibodios by g.ne fusion. Th. an.ibod, homod.mers 
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were reduced a, ,he „,nge reg.on ,o form monomers _d men oxidized - *™ »« 

™. method «- * * «— <°< * - ■ V 

described b, Hom^ - Mr N1 Acad. *■■ USA 90:6444-6448 ,1993) has provided an alternau,. 

mechanism for maHngbisPeciftc aniibod, fragments. ™ — ,he.v,-cham v„,ab,e dom m 

( V H , connected ,0 a ^ va„a W e domain (V,, by a llnke, which is too shot, » »»<>» patrmg between ■ 
two domains o„ the same Cain. According. the V. and V. domains of one fragment are forced ,o pan w. 
the complementary V. and V. domains of another fragment.th.reby forming two aniigen-bindmg sues. Ano.he 
sl[a ,e g , ,o, making bispecHc antibody fragments 0, .he use o, single-chain Fv (s F v) dimes has a,s„ been 
tenoned. See, Gn.be, a al., L Immunol. 152:5368 (1994). 

Anybodies wi,h more man two valencies are comemplaied. For e„mp,e, „ispec,r,c antibodies can be prepared. 

T„» ,t nl 1 Immunol. 147.60 (1991). . 

Exemplar bispecific antibodies may btnd to two different epitopes on a given PRO polypept.de heretn. 
Alternately . an ant.-PRO polypeptide arm may be combmed with an arm whtch binds to a u^mg mo.ecule 
on a leuKocyte such as a T-cell receptor mo,ecu,e (e.g. CD2, CD3, CD28, or B7), or Fc receptors for I g G 
(FcvR) suchasFc Y RI(CD64),Fc,RH(CD3 2 )andFc Y Rni(CD 1 6)soastofocuscenulardefensemech~ 
t0 me .11 expressing the particular PRO polypeptide. BispeciHc antibodies may also be used to oca^e 
cytotoxicagentstoce™^ 

arm a*d an arm which binds a cytotoxic agent or a radionuclide che.ator, such as EOTUBE, DPTA. DOTA. 
or TETA. Another bispecific antibody of interest binds the PRO polypeptide and further binds ussue factor 

(TF). 

5 Heterocon j"ftatp Antibodies 

Heteroconjugate antibodies are also within the scope of the present invention. Heteroconjugate 

.tibodiesarecom^^^ 

to target immune system cells to unwanted cells [U.S. Patent No. 4,676,980], and for treatment of HIV infection 
[WO 91/00360; WO 92/200373; EP 03089]. It is contemplated that the antibodies may be prepared ,n ,Uro 
using Known methods in synthetic protein chemistry, including those tnvolving crosslinlcing agents. For 
example, immunotoxins may be constructed using a disulfide exchange reaction or by forming a thtoether bond^ 
Examples of suitable reagents for this purpose include iminothiolate and methyl-4-mercaptobutynm.date and 
those disclosed, for example, in U.S. Patent No. 4,676,980. 
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6 Fffector Function Eng ineering 

„ may be desirable ,„ modify the antibody of me invenrion with respect >. effec.or function, so as to 
enhance. , S . . the effectiveness of me antibody in treating cancer. For example, cys.eine residue*, ma, be 
induced in,„ Ore Fc region, .hereby .flowing interchain MM. bond formation m this reg.on. The 
homodimeric antibody thus genera.ed ma, have improved in—on capability ar^'or tncreased 
complement-mediated ceU Killing and antibcOy-dependen, cel,u,ar cytotoxicity (ADCC). See Caron . L 
F.xp Med 176: 1 .9,-1.95 0992) and Shopes. JJn^.. Jii: 29.8-2922 (.992). Homod.mer.c anttbod.es 
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Fc region, and ma, .her*, have enhanced complemem lys.s and ADCC c.pab.L. 
,-,„,.„ nn, Design. 3: 219-230 (1 989) . 

_ 7 Tmrnunocon jugates 

T he,„ven 1 io»a 1 sop.r,ai M ,oimm»«^^^^^^ 

s.hasa—rapen.ica^^^^ 
ft a 6 me„ tS o,d i ph,he, i „o Xi n,e M o,n A ch, i „ ( rro m 

— * ~- ^- r "T 1^1,, 

m AP i PAPH and PAP-S), momordica charantia inhibitor, curcin, cronn, v 

* Coniu«le s ofthe i mIibod,andcy,o 1 o,icagen l arernadeus,ngavanet,ofb.rnnc.,o " 

"I 7, N „ccinin, i d y ,.3-(2-pyrid, 1 d i ,hio 1 , propionate <SPDP>, .mino.hio.ar,. (.T), h—i 

U h_in ean he prepared as described in Vi.ena e, - ^ » » » j 
° iso.hiocvana.ohenzvl-3-me.h,^^ 

K for con)O g a,io» o, radionuclide ,„ die an.ibod,. for 

by removal of unbound conjugate from the circulation using a cleanng age 
"ligand" avidin) that is conjugated to a cytotoxic agent (e.g., a radionucleot.de). 

8 immnnnliposomes . . 

T he an.ihc.ies disciosed herein ma, aiso he rormn.a.ed as — posomes. Uposonres _ 

Sci. USA, 82: 3688 (1985); Hwang « «... rrnc Mail *™d. jc. USA .. 77. 

^ - 4.544,545. Liposomes wi.h enhanced circnia.ion ,ime are d.sciosed ,n U.S. 

K 5,0 ' 3 ' 55 par,icn,a„, nse M Uposom.s car, he genera.ed by d,e reverse-phase evapora.ion «*- -h a %id 
composIT— 
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PE> Liposo.es are ex.ruded through fmers o, defmed pore size to yield hposomes with ,h« 

„„, J Bio, Chem., 257: 286-288 ,,982, via, d.suir.de-imerchang.reacuon. A chemotherapeulic agent 

.such I Doxorubicin, is optionally con.ained within ,he liposome. SeeGabizon National Cancer 1ns.. . 

81(19): 1484 (1989). 

5 

9 Pharmaceutical Compos^ ™™ nf Antibodies 

Antibodsesspec^^ 

by lh e screening assays disdosed hereinbefore, can be administered for the treatment of various disorders m the 

form of pharmaceutical compositions. 
,0 ,t the PRO polypeptide is intracellular and whole anybodies are used as inhibitors, internal™ 

antibodies are preferred. However, lipofections or liposomes can aiso b. used to deliver the antibCy. or an 
a^y fragment, into ce„s. Where antibody fragmen.s „e used, the smallest inhibitory fragment . a, 
- specially binds to the binding domain of m. targe, protein ispreferred. For example, based upon the vartabie- 
i , gion sequences of an antibody, peptide molecules can be design ,h„ retain the ability to bind the 
l 15 protein sequence. Such peptides can be synthesized chemically and,or produced by ™ 

Z herei „ may also contain more than on. active compound as necessary for the particular indication being treated, 
ii! preferably those with complementary activities tha, do no, adversely affect each other. Ahernatively. or ,n 
addttton. the composition may comprise an agent ma, enhances its function, such as. fo, example a cytotoxtc 
:..„ ag ,„,, eytoxine. chemotberapeutic ag.n,. or growth-inhibt.ory agen,. Such molecules are sutt.bly present 
H combination in amounts mat are effective for me purpose intended. 

^ The active ingredients may »l,o be em.apped in microcapsules prepared, for example, by coacervatton 

S techniques o, by interfacia, poiym.rization. for example, hydroxymethylcel.ulose or gcl.tin-microcapsules and 
po,y.<memylmethacyla,e> microcapsules, respectively, m colloidal d™g deliver system, ,fo, example. 
25 liposomes, albumin microspheres, micoetnu.sion,, nat»-particle,, and n»ocapsu,«,> or in macroemuistons. 
Such techniques are disclosed in Remington's Pharmaceutical Science s, supw. 

The formuiations ,0 be used fo, in vi* administration must be sterile. This is readily accomplished by 

filtration through sterile filtration membranes. 

sus,a,ned-r.lease preparations may be prepared. Suitable examples of sustained-release preparattons 

,0 inch* semipermeable matrices of solid hydrophob.e polymers containing the aattibody, which ma.nces are ,n 
0* f„™ of shaped articles, e.g.. ft.ms, or microcapsules. Examp,es o, sus.ained-releas, matrices mclude 
„, hydrogels (for example. poly.^ydroxy.thyl.memacry.atO. o, poly.vinylalcohol,) polylac ^ 
(US Pa, No. 3,773,919), copolymers of L-glutatnic acid and y ethyl-L-gluIamate, non-degradable ethylene- 
vmy, acetate, degtadable ,ac,ic acid-glyco.ic acid copolymers such as „e LUPRON DEPOT ™ 

35 microspheres composed o, lactic ,c,d-glyeo.ic acid copolymer and leuprolide aceta.e). and poly-D- -)-3^ 
hydroxybutyric acid. While polymers such as ethylene-viny, aceta.e and lac.ic acid-glyc.lic acid enable r.le*e 
o mo,«cu,es ,o, over 100 day,, certain hydrogels release protein, ,o, shorier time periods. When encapsulated 
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antibodies remain in the body for a long time, they may denature or aggregate as a result of exposure to mo.sture 
a, 37°C resulting in a loss of biological activity and possible changes in immunogenicity. Rational strateg.es 
can be devised for stabilization depending on the mechanism involved. For example, if the aggregation 
mechanism is discovered to be intermolecularS-S bond format.on through thio-disulfide interchange, stabil.zaUon 
may be achieved by modifying sulfhydryl residues, lyophilizing from acidic solutions, controlling moisture 
5 content, using appropriate additives, and developing specific polymer matrix compositions. 

G. Uses for anti-PRO Antibodies 

The anti-PRO antibodies of the invention have various utilities. For example, anti-PRO antibodies may 
be used in diagnostic assays for PRO, e.g. , detecting its expression in specific cells, tissues, or serum. Various 
,0 diagnostic assay techniques known in the art may be used, such as competitive binding assays, direct or ind.rect 
sandwich assays and immunoprecipitation assays conducted in either heterogeneous or homogeneous phases 
IZ ola Antibodies: * M a n„,< of Techniques. CRC Press, Inc. (1987) pp. 147-158]. Theantibod.es 

used in the diagnostic assays can be labeled with a detectable moiety. The detectable moiety should be capable 
3 of producing, either directly or indirectly, a detectable signal. For example, the detectable moiety may be a 
^5 radioisotope; such as >H, "C. »P. »S, or a fluorescent or chemiluminescent compound, such as fluorescem 
? isothiocyanate, rhodamine, or luciferin, or an enzyme, such as alkaline phosphatase, beta-galactosidase or 
» horseradish peroxidase. Any method known in the art for conjugating the antibody to the detectable moiety may 
iH be emp ,oyed, including those methods described by Hunter et al., Nature, 144:945 (1962); David et al., 
mochetmsta, 13:1014(1974);Painetal., 1 Immuno.. Meth., 40:219 (1981); and Nygren, ... Histochem. and 
%Q Cvtochem. . 30:407 (1982). 

LU Anti-PRO antibodies also are useful for the affinity pur.fication of PRO from recombinant cell culture 

^ or natural sources. In this process, the antibodies against PRO are immobilized on a suitable support, such a 
Si sephadex resin or filter paper, using methods well known in the art. The immobilized antibody then is contacted 

with a sample containing the PRO to be purified, and thereafter the support is washed with a suitable solvent that 
25 will remove substantially all the material in the sample except the PRO, which is bound to the immobthzed 

antibody. Finally, the support is washed with another suitable solvent that will release the PRO from the 

antibody. 

The following examples are offered for illustrative purposes only, and are not intended to limit the scope 

of the present invention in any way. 
30 All patent and literature references cited in the present specification are hereby incorporated by reference 

in their entirety. 

RXAMPLES 

Commercially available reagents referred to in the examples were used according to manufacturer's 
35 instructions unless otherwise indicated. The source of those cells identified in the following examples, and 
throughout the specification, by ATCC accession numbers is the American Type Culture Collection, Manassas, 
VA. 
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r^MTU-.. n.—,,..., n nmi n HO.Q.Q. Sc_«^^ ™* cDNA Encodin g 

Therefor . r x _ , , 

The extracellular domain (ECD) sequences (including the secretion signa. sequence, ,f any) from about 
950 known secreted proteins from the Swiss-Prot public database were used to search EST databases. The EST 
databases included public databases (e.g., Dayhoff, GenBank), and proprietary databases (e.g. LIFESEQ , 
.ncyte Pharmaceuticals, Palo Alto, CA). The search was performed using the computer program BLAST or 
BLAST-2 (AUschu. et a.., ™ F.nzvmoloEV 266:460-480 (1996)) as a comparison of the ECD protem 

sequences to a 6 frame translation of the EST sequences. Those comparisons with a BLAST score of 70 (or m 
some cases 90) or greater that did not encode known proteins were clustered and assembled into consensus DNA 
sequences with the program "phrap" (Phil Green, University of Washtngton, Seattle, WA). 

Using this extracellular domain homology screen, consensus DNA sequences were assembled relauve 
lo the other identified EST sequences using phrap. In addition, the consensus DNA sequences obtained were 
often (but not always) extended using repeated cycles of BLAST or BLAST-2 and phrap to extend the consensus 
sequence as far as possible using the sources of EST sequences discussed above. 

Based upon the consensus sequences obtained as described above, oligonucleotides were then 
synthesized and used to identify by PGR a cDNA Hbrary that contained the sequence of interest and for use as 
t probes to tsolate a clone of the full-length coding sequence for a PRO polypeptide. Forward and reverse PGR 
S primers generally range from 20 to 30 nucleotides and are often designed to give a PGR product of about 100- 
™ 1000 bp in length. The probe sequences are typically 40-55 bp in length. In some cases, addtttonal 
I U oHgonucleoUdesaresynthesizedwhentheconsensussequenceisgreaterthanaboutl-^ 

C3zo several libraries for a full-length Cone, DNA from the Hbrar.es was screened by PGR ampliation, as per 
S Ausube , e, al., ^.^.inMolccuULffi ^ with the PGR primer pair. A positive library was then 
S used to isolate clones encoding the gene of interest using the probe oligonucleotide and one of the primer patrs. 
P The cDNA libraries used to isolate the cDNA clones were constructed by standard methods usmg 

commercially available reagents such as those from Invitrogen, San Diego, CA. The cDNA was primed w«h 
25 oligo dT containing a Notl site, linked with blunt to Sail hemikinased adaptors, cleaved with NotI, sized 

appropriately by ge, electrophoresis, and cloned in a defined oriental into a suitable cloning vector (such as 

P RKB or pRKD; pRK5B is a precursor of P RK5D that does not contain the Sfil site; see, Holmes et al. , Soence, 

253:1278-1280 (1991)) in the unique Xhol and Notl sites. 

30 EXAMPLE 2 : lotion of cD N A clones bv Amylase Screening 
i Pre paration of oligo dT vt '^A r.DNA library 

m RN A was isolated from a human tissue of interest using reagents and protocols from Invitrogen, San 
Diego CA (Fast Track 2). This RNA was used to generate an oligo dT primed cDNA library in the vector 
P RK5Dusin g reagents and prowls from Life Teclmo.ogies, Gaithersburg, MD (Super Script 
,„ this procedure, the double stranded cDNA was sized to greater than 1000 bp and the Sall/NotI linkered 
was cloned into XhoI/NotI cleaved vector. pRK5D is a cloning vector that has an s P 6 transcription inmauon 
site followed by an Sfil restriction enzyme site preceding the XhoI/NotI cDNA Coning sites. 
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2 Pr ^ra.ion of random p rimrri cDNA library 

, f^^.i^nv renresent the 5' ends of the primary 

A secondary cDNA library was generated in order to preferent.ally represent 

A seconoary M^rribed above), and this RNA was used to 

C DNA Cones. *. KNA was generated *» - P 7-*7 M * " e a S l and protocols from Life 
generate . random primed cDNA library .n d. vector PS*T ^ - S S- ^ 

Technologies <S- ** **»• abOVSl ' "71" S and Cone, into Sfi,No„ 

5 was sized .o 500- 1000 bp, linked with bhtn, ,. No,, adaptors, cleaved w„h Sf.1. and 

I, d ve- pSST-AMY.O , , clontng vector tha, has a yeas, alcohol P-moter preced 

cleavea veuui ^ mQtlirP .enuence without the secretion signal) 

lhe cDNA Coning s,,es and ,h. monse amylase Thds, cDNAs c te d i„,„ «. 

followed by the yeast alcohol dehydrogenase term.nator, after the cloning 

" are Ld ,„ frame with amylase se^ will lead ,0 the secr.t.on of amylase -m appror.ately 

10 transfected yeast colonies. 

3 Transformati on and Detection 

" u o ok™*> was chilled on ice to which was added 

DNA from the library described in paragraph 2 above was chilled 
^ . , • in mn The bacteria and vector mixture was then 

; " , t^t nmOR bacteria (Life Technologies, 20 ml), me oacicna * 

15 electropo lrans formants were Ihen plaied onto 20 

E added and d>e rniMure was mcuba.ed a, 37 C for 30 m.nu.es. 

5 su«la,d 150 mm LB plates containing ampicillin and incubated fo, 16 hours (37 C). 

» * plates and ,he DNA was isolated f „ the bacterial * — «* «* 
E radie„l. The puri M DNA was then carried on to the yeas, P«-~ ^ ^ 

3,0 The yea,, me.hods w„e divided imo ihree cegones: (1) Transform,, 

?f plasmid/cDNA combined »ec,or; W De,ec,ion »d isola.ion of yeas, Cones s«c,e,in g amylase; and «£R 

P Allien of dre tnser, directly from ,he yeas, colony - portion o f ,he DNA f or se q uene,„ g - .„her 

S ^The yeas, s.„in used was HD56-5A <ATCC- W 85). This s.rain has ,he Mowing 

,,-,,< MAL . SUC* GAL * . Preferably, yeast mulanis can be 

- «-.; ^rr- =.r= 

smniirated in this post translation pathway (e.g., SECOlp, k> 

30 jl. - ^ ma, *, * ***** - — - - — - 

""Imationwaspe^ 

iransiormau v „,„YFPn comolex media broth (100 ml) and grown 

• k, „ ^n°r The YEPD broth was prepared as described in Kaiser et ai., rviei 

overnight at 30 C. The YEPD b P /1994) The overnight culture was then diluted to 

35 Cold Spring Harbor Press, Cold Spring Harbor, NY, p. 207 (1994). S 

. , w nn -0 1) into fresh YEPD broth (500 ml) and regrown to 1 x 10 cells/ml 

about 2 x 10 6 cells/ml (approx. OD^o-O.l) mto iresn 

(approx. 00600=0.4-0.5). 
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• Kx, transfer into GS3 rotor bottles in a 

The cells were then harvested and prepared for transformauon by transfer 

a ' an ,i ,hen resusoended into sterile water, 

Sorval GS3 rotor at 5 000 rpm for 5 minutes, the supernatant discarded, and then resusp 

:::: . ^ , » - ^ - - 3.- . . ---- — 

was discarded and Ihe cells were subsequently washed wnh UAc/TE (10 m 
„H7 5 IOOmMU,OOCCH,),andresuspendedimoUAc/TE(2 5ml). 

salmon ,es,es DNA (Lofs.rand Labs, Gaithersbnrg. MD, and transforming DNA „ M, «l. < » 

:;i :, U bes. ^ „,,,». w as ^ *** b> «« p*™ <««, „. «. 

1,^000. ,0 mM T„s-„C,. 1 mM EDTA, * UOOCCH,. pH 7,5, was adde. Thts -™ - 
gently m,«d atrd tncubated a, 30-C while agttating lor ,0 minutes. The ce„s were ,ben beat shewed , < C 

g y , • ■ f,, rt ^ a* 1? 000 mm for 5-10 seconds, decanted and 

10 f„,l5mmu l es,and,her«ac 1 ionvesse l c.mrifugcd,„»m,crofu g ea,12,CKK)rpmfo, 

suspended in.o TE (500 ,,. >0 mM Tris-HC, , mM EDTA pH 7.5, foUowed by recen.r.fuga.io. Tbe 

:::i:i„ ^ - TE <, m „ <*» ,,, »„. s P „ad «. * — ^ 

-3 in 150 mm growth plates (VWR). 

IE 15 scale reaction, wherein reagen, amoun.s were sca.ed up accordingly, 

* The se.ecive media used was a symhe.ic com P ,e,e de„rose agar ,ac k ,ng urac, (SCD-Ura, prepaid 

S desert ,n Kaiscr ..»,.. M^toV™,^ <*» Spring Harbor Press, Coid Spr.ng Ha^or, NV, p, 
908 210(1994) Transformants were grown at 30°C for 2-3 days. 

The erecion of co.onies secrc.ing amylase was Permed by including red starch in the sc.c , 
E4o growth media. S.arch was coupled ,0 .be red dye ^active Red-,*, Sigma, as „ ^~ZZ 
W Biely e, a,., 1B= 176-17, (1988,. Tbe coupled s.arch was incorp.ra.ed ,n,o .he SCO-*. £ 
5 p,.,es a. a f.na, eoncen.ra.ion of 0. ,5, <w,„, and was buffered wi.h poiassium pbospba.e ,„ a pH of 7.0 ,50- 

" f * 100 mM final concentration). ,cn mm nlateOin 
The positive co,onies were picked and streaked acres fresh selecive med.a (on.o ,50 mm P ^ 
25 order ,o obtain we,, iso.a.ed and identifiable single co.onies. Wei, iso„..d single colonies positive f r amylase 

Timed by me, abili, ,o hreak down s.arch resui.ing in a Cea, ha,o around me posiiive co.ony v,,„«ed 



directly. 



tn 4 i-nlni-in ^riNA hy PCR Amplification. 

It^o^^i^on of i. was picked by a toothpick and diluted rn.o ster* 

or immediacy amplified. An aliquo. of cells (5 „„ was used as a ,.mp,a,e for the ^ R '™ 
: J, vo,ume e— 0.5 , K.entaq <Con.ech, ^££^^££1 
35 Cetus); 2.5 ,1 Kentaq buffer (Clontech); 0.25 ,1 forward ohgo 1 ; 0.25 ,1 reverse ohgo 2, 
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~ ^it:-^^ <sE ° ,d no:,7) 



PCR was then performed as follows: 
Denature 

5 a - 

b . 3 cycles of: Denature 

Anneal 
Extend 

10 c 3 cycles of: Denature 

Anneal 
Extend 

, d 25 cycles of: Denature 

Anneal 
Extend 

v f „ Hold 



£1325 



30 



92°C, 


5 minutes 


92°C, 


30 seconds 


59°C, 


30 seconds 


72°C, 


60 seconds 


92 °C, 


30 seconds 


57°C, 


30 seconds 


72°C, 


60 seconds 


92°C, 


30 seconds 


55°C, 


30 seconds 


72°C, 


60 seconds 


4°C 





„ gi0 „, r— . - rr . z * r: :: — _ M *. * ,« 

Typically. *« <"■«' •» "«"»•'«« °< lhe 5 en<i , mmv was 343 „„. However. 

fused cDNA resulted in considerably longer nucleolide sequences. 
slg „a, sequ e ce -rusedcDNA K ^ ^ ^ ^ ^ ,„ 

P„„ow,n g tbe » ^» sys , em „ dB „ ibed „y S, m or« k « .... » 

,„er puriftcation with a « Q**t PCR clean-up co.urru, <Qia S en Inc.. Chatswortn. 

SWl: Is^i^stsDNAS^^ as descnbed ,„ Exmple 

A consensus D N A sequence was assented r.a.rve ,c dna3o876 _ 

, lb0 »e. THis consensus seance is herein ^ "^^ ,„„ co0 , lined , ne sequence 

sequence, oUgonucleotides were synthesized: 1) to tdenttfy by PCR a cDNA lib ly 

I, interest. - 2 > lor use as p,o*s to isolate a Cone „, the « coding setruenc. lor PROM l. 

PCR primers (forward and reverse) were synthesized: 
< rd PCR primer 5'-GGAAATGAGTGCAAACCCTC-3' (SEQ ID NO:3) 
'-^^^ JCCCAAGCTGAACACTCATTCTGC-3' (SEQ ID NO:4) 

PCR primer 5 -TCCCAAUC consensus DNA30876 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the 
3 sequence which had the following nucleotide sequence 

hybridization probe. a a a a rrr a rrTC AGTT-3 ' (SEQ ID NO:5) 

5-GGGTGACGGTGTTCCATATCAGAATTGCAGAAGCAAAACTGACCTCAGTT 
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,15 



£30 



25 



,„ order ,o screen sev.ra, Ubraries for , source o, a fu,.-,eng,h Cone. DNA from d. bbraries was 
screens by PCR ^ win, .n« PCR prime, pal, iden.if.ed above. A posi.iv. iibray as men use, - 
,s„,„e Cones erring ,he PR024, gen. using * probe oligonuCeo.id. and one of ,h. PCR pnmers. 
,„, cons.ruc.ion of to cDNA libraries was isolated from human foal kidney .issue (L1B29). 

DNA sequencing o, me Cones is„,a,ed as described above gave ,he ,u„-,.ng.h DNA sequence f„, 
PRC24 , therein designed as DNA34392-U70, (SEQ .D NO: „ and d,. derived proiein sequence ,0, PR024, 

The emir, nuclide sequence of DNA34392-U70 is shown ,n Figure , (SEQ .D NO:,,. Con. 
DNA34392-, ,70 con.ains a singie open reading frame wi,h an apparen, ,rans,a,i„„a, iuiiiaiion siie „ nudeoud. 
pc*. 234-236 and ending „ .he s.op codon a, nuC.o.ide prions ,37,.,373 (Eigu,. „. The prediced 
poiypep.id. cursor is 379 amiuo acids ,ong «Ei 8 u,e 2). The ,U„-,.n g ,h PR024, p,o,«in shown m F,gu,e 
ras!,es,imLdm„ 1 ec u ,,rweigh,o f a t<) u l 43,02da,,o„sar,»p,ofabou.7.30.C,„«DNA34392-,,70h a s 

been deposi.ed wi,h ATCC and is assigned ATCC deposi, no. ATCC 209526. 

Analysis of me amino acid sequence of the full-lengm PR0241 polypep.id. suggest m„ possess 
s.gnifican, h„mo,ogy ,„ me various biglycan proieoglycan proieins. .hereby indica.ing ma, PR024, is a nove, 

biglycan homolog polypeptide. 

L - i in r i , - """"" ™ m " " v < ~"""""" ; Wa "'"" U . , 

Human mrombopoi.un (THPO, is a g,ycosyla,ed hormone of 352 amino acids consisung „ 
,wo domains. The N-.ermina, domain, sharing 50% similar,,, ,o ery.hropoic.in, is response for .he bio.og.ca, 

ac , Th . c.rmina, region is required for secre.io. The gene for ,h,„mbopo,.,in ,THPO, maps ,o human 

IlLme 3,27-q28 where ,he si, exons of .his gen. spar, 7 kilobase base pairs of genomic DN A (Gurn.y 
« a, „W 85, 98,-988 ,,995). In order ,o de.ermine wheurer .here were any genes encoding THPO 

sequenced. Three P, Cones and one PAC Cones (Genome Sys.ems ,nc. S, Louis. MO: ca,. Nos. 
and PAC-6539, encompassing ,he THPO ,oc»s were ,so,»,ed and a ,40 » region was sequenced „s,„g ,h« 
ordered sho.gun s.ra.egy (Chen — T7: 65,-656 (,993». coup.ed whh a PCR-based gap firm* 

approach. Aua.ysis r.vears ft,, ,he region is gene-rich wid, four addi.iona, genes M very Cose ,„ THPO. 
,„mo, necrosis facor-rec.p.o, rype 1 a.socia.ed pro.ein 2 (TRAP2) and Congaiion i„i,i„ion facor gamma 
( e,E4g,. chloHde channe, 2 (CLCN2) and RNA po,ymerase 0 hRPBI7. Whi.e °°™PO "og »as 

found m .he region, four nove, g.«s have *en prediced by compmer-assis.ed gene de.ec.ion « G RA,L„Xu , 
,0 „,.<*,/**,, ls :241.253<,994,.,hep,ese„ce„fCpGis,ands(C,oss. S .ar«,Bi,d.A., 

iD „el 5- ,09-3,4 (,995), and homCogy ,o known genes (as de.ec.d by WU -BLA S T2.0>(A„schu, andO.sh. 
MeAaft E^md. 266: 460-480 (1996) (hm,://h,»s..wus,l.«iu(b,as,/README.h.m,). 

„ ^ MC*-: The ini.ia, human P, Cone was isoU.ed from a genomic P, .ibrary (O.nom. Sys.ems 
35 ,„c S,. Louis. MO: ca, no, P.-2535, screened widi PCR primers designed from ft. THPO genomic sequence 
(A L. Gu™ey. e, a,.. B(W 85: 98,-88 (,995,. PCR primers were designed from me end sequences er.ved 
from mis P, Cone were ften used ,„ sc^en P, and PAC hbraries (Genome Sysums, Ca, Nos, P,-2535 * 
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PAC-6539) to identify overlapping clones. 

The Ordered Sho.gu. S„.,egy (OSS) (Chen « «... G« 17: 65.-656 
Ord t , e dSM t »n S,ra,e g y: The Order ; r nw A clones wilh a hierarchical approach. The 

(.^^*^--^ - ^r^™ U^T««. (XB>ue»,a„ (Novagen, inc.. 
P , „r PAC clone was soniea.ed and ,h, f ragme„,s subclone* m.o lamW « ve ^ 
, Madison. W.; 69242-3, The lambda s„bc,„ne inser.s were .» ,ed by ong g ^ 
^ <■ ■ .,c Ql 2216-2220 (1994) and Ihe ends sequenced. The lamooa 
F r„c. N„l. Mad. SC. USA 91. 2216 2220 ( ) ^ ^ ^.^ences 

overlapped .„ crea.e , par.ia, map of ,he or, g ,na, Cone. Those , am ^ ^ 

.ere iden.if.ed. ,he inse.s subcloned in,o a plasm.d vec,„r (pUC ^ 

10 m ,n i mi»s *e r.dundar.y retired while a„ow,» g one ,o scan for . — ^ 

T upo incus and to search tor otner genes 
In order to define better the THPO locus ana 

(Genorne Sy-n.. «. Nos, Pl-2535 arrf P AC 65 ^ „, „ the 200 tt ^mic 

I pi .t is 40 kb; Pl.g is 70 kb; PI .u is 70 kb; and PAC, ™ k ^ ^ 65,-56 ,1993). 

| iX^swasIployed. T,* 7 — ,he number m ds*es„. , he gaps. 

Table 7 

5f° Summajiofjhe^a^^ 

ui r number 

Size of gap 

K <50bp 13 

M> 50-150 bp 

150-300 bp 7 

25 10 

300-1000 bp 

1000-5000 bp 7 

> 5000 bp 2 ( 15,000 bp) 

ABI DYE-primer™ chemistry (PE Applied Biosystems, Foster City, CA; Cat. No, 
30 DMA sequencing: ABlUYfcpr nyE-terminater™ chemistry (PE 

402,12, was used ,o end-se.uence .he lambda and p.asm.d subc.on , A»DYE ^ 

/-•. r-A rat Mo- 403044) was used to sequence me r^i% f 
Applied Biosystems, Foster City, CA, cat. AR n77 instrument For PCR products larger 

^ , k b, walking primers were us*. The s«m ^ ^ 

35 M oA,semb,e,™ a<PB Applied Biosys.ems. ^ ^ ( „ ov „, apf iog »d edi,in 8 . 

trace files were imported into Sequencher (Gene Codes corp 
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PCR-Based gap fitting Strategy: Primers were designed based on the 5'- and 3'-end sequenced of each contig, 
averting repetitive and low quality sequence regions. A,, primers were designed to be 19-24-mers with 50-70% 
G/C content. Oligos were synthesized and gel-purified by standard methods. 

Since the orientation and order of the contigs were unknown, permutations of the primers were used 
in the amplification reactions. Two PGR kits were used: first, XL PGR kit (Perkin Elmer, Norwalk, CT; Cat. 
No • N8080205), with extension times of approximately 10 minutes; and second, the Taq polymerase PGR kn 
(Qiagen Inc Valencia, CA; Cat. No. : 201223) was used under high stringency conditions if smeared or multiple 
products were observed with the XL PGR kit. The main PGR product from each successful reactions was 
extracted from a 0.9% low melung agarose gel and purified with the Geneclean DNA Purification kit prior to 



sequencing. 
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Analysis ■ The identification and characterization of coding regions was carried out as follows: First, 

repetitive sequences were masked using RepeatMasker (A.F.A. Smit & P. Green, 
http //f« P genome.washington.edu/RM/RM_details.htmDwhich screens DNA sequences in FastA format aga.nst 
« a library of repetitive elements and returns a masked query sequence. Repeats not masked were identified by 
S 5 comparing the sequence to the GenBank database using WU BLAST (A.tschul, S A Gish, W., Methods En^mol. 
*E 266' 460-480 (1996) and were masked manually. 

I ' Next known genes were revealed by comparing the genomic regions against Genentech's protein 

K database using the WUBLAST2.0 algorithm and then annotated by aligning the genomic and cDNA sequences 
rU for each gene, respectively, using a Needleman-Wunch (Needleman and Wunsch, J. Mol. Biol. 48: 443-453 
ho ( 19 70) algorithm to find regions of local identity between sequences which are otherwise largely dissimilar. The 
« stra tegy results in detection of all exons of the five known genes in the region, THPO, TRAP2, e.F4g, CLCN2 
hi andhRPB17 (Table 8). 

^ Table 8 

25 snmmarv of know n r nes located in the 140 kb ref ion analyzed 

Ma p position 

Known genes 

eukaryotic translation initiation factor 4 gamma 3q27-qter 

3q26-q27 

thrombopoietin 

3q26-qter 

chloride channel 2 

. ~ not previously mapped 

30 TNF receptor associated protein l 

it u *t uddr 1 1 not previously mapped 

RNA polymerase 11 subunit hRPBlV 

Finally novel transcription units were predicted using a number of approaches. CpG islands (S.Cross 
& Bird A Can Opin. Genet. Dev. 5: 109-314 (1995) islands were used to define promoter regions and were 
35 identified as clusters of sites cleaved by enzymes recognizing GC-rich, 6 or 8-mer palidromic sequences. CpG 
islands are usually associated with promoter regions of genes. WUBLAST2.0 analysis of short genomic regions 
(10-20 kb) versus GenBank revealed matches to ESTs. The individual EST sequences (or where possible, theu 
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seq uence duo***- were retrieved and assayed with Seouencher to provide a theorem, cDNA 
se uence (des.gnated herem as DNA344.5). GRAIL2 (ApoCom Inc., Knoxville, TN, command me verston 
for the DEC alpha) was used to predict a nove, exon. The five known genes in the region served as tnternal 
controls for the success of the GRAIL algorithm. 

5 tsolanon- Chordin cDN A clones were isolated from an oligo-dT-primedhuman fetal lung library. Human 

fetal lung po.yA^ RNA was purchased from Clontech (cat ,6528-1, lot ,43777) and 5 mg used to construct a 
c D N A library in p K R 5 B (Genentech, LIB26). The 3-.pra.cr 

(pGACTAGTTCTAGATCGCGAGCGGCCGCCCTTTTTTTTTTTTTTT) (SEQ ID NO:8) and the 5 -l.nker 
(pCGGACGCGTGGGGCCTGCGCACCCAGCT) (SEQ ID NO:9) were designed to introduce Sal. and NotI 

,0 restricts sttes. Clones were screened with oligonucleotide probes designed from the putative human chordin 
cDNA sequence (DNA344 15) deduced by manually "splicing" together the proposed genomic exons of the gene. 

The screening oligonucleotides probes were the following: 
1 OU5640 344,5.p. 5'-GCCGCTCCCCGAACGGGCAGCGGCTCCTTCTCAGAA-3- (SEQ ID NO: 10) and 
!| 5 OL.5M2 344,5.p2 5'-GGCGCACAGCACGCAGCGCATCACCCCGAATGGCTC-3' (SEQ ID NO: . 0: - 

s « the flanking probes used were the following: 

S OLI5639 34415.fl 5 ' -GTGCTGCCC ATCCGTTCTG AG A AGG A-3 ' (SEQ ID NO:12) and 
S OL15643 34415.r 5 ' -GC AGGGTGCTC A AAC AGG AC AC-3 (SEQ ID NO:13). 

b w r - , Mr , F *■ M^-m Rio, and in situ RNA Hybridization A naly sis of PRQ243 

m Egression of PRG243 mRNA in human tissues was examined by Northern blot analysis. Human 

S p^A* RNA blots derived from human fetal and adult tissues (Clontech, Palo Alto, CA; Cat. Nos. 7760-1 and 

P ^Owerehybridizedtoa-P-labelledcDNAfragmentsprobebasedon^ 

" wereincubatedwithu^ 

25 sheared salmon sperm DNA; 50% formamide; 2% SDS) for 60 hours at 42*C. The blots were washed sev^a 
times in 2X SSC; 0.05% SDS for 1 hour at room temperature, followed by a high stringency wash 30 mmute 
wash in 0. IX SSC; 0. 1 % SDS at 50°C and autoradiographed. The blots were developed after overnight exposure 

by phosphorimager analysis (Fuji). 

PRG243 mRNA transcripts were detected. Analysis of the expression pattern showed the strongest 
30 signal of the expected 4.0 Kb transcript in adult and fetal liver and a very faint signal in the adult kidney. Fetal 
brain lung and Kidney were negative, as were adult heart, brain, lung and pancreas. Smaller transits were 
observed in placenta (2.0 kb), adult skeletal muscle (1.8 kb) and fetal liver (2.0 kb). 

/„ situ hybridization of adult human tissue of PR0243 gave a positive signal in the cleavage l.ne of the 
developing synovial Joint forming between the femoral head and acetabulum. All other tissues were negat.ve. 
35 Additional sections of human fetal face, head, limbs and mouse embryos were examined. Expression m huma, 
fetal tissues was observed adjacent to developing limb and facia, bones in the perosteal msenchyme. The 

Expressionwasalso 
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, ■ ■ M^cnfihe fetal brain, but was not observed elsewhere in the 
observed in the developing temporal and occip.tal lobes of the fetal 

brai , .n addition, expression was seen in the g an g lia of the develops inner ear. No express 

any of the mouse tissues with the human probes. 33p., abele d 
In sin, hybr,dization was performed using an optimized protocol, usmg PCR-gener ting 

„ IIV -- ,..69 176(1994)) Formalin-fixed, paraffin-embedded human fetal 
riboDrobes (Lu and Gillett, Cell Vision \: 169-176 ™ 

and fur , er processed for in situ hybridization as descnbed by Lu an (1»*A ^ slldes we re 

antisense riboprobe was generated from a PGR product and hybridized at 55 ovem.g 
dipped in Kodak NTB2 nuclear track emulsion and exposed for 4 weeks. 

, FXAMPLE 6" """""" of cPN A -inn** Encoding Human PRQ299 , 

EXAMtk ^' nNA9Sg47 (Fieure 7; SEQ ID NO: 18) was isolated as 

A cDNA sequence designated herein as DNA28847 (Figure , 

i • a v ..-unrated version of DNA28847 was found and is 

j * for PR0299 Forward and reverse PCK primers 

5 , s probes - isolate a Cone of the full-length cC,n 8 seance for R«m 

. t™, »i,»!D nucleotides and are often designed to give a KLK prouuc 
genera,,, range from 20 to 30 nucleo ,„ some cases, addi.iona, o,igo„uc,eottdes are 

in ,e„g,h. me probe sequences are „p,ca„, 40-55 bp ,n ,e»g ^ ^ 

synthesized when the consensus sequence is greater than about , , .5KDp. in ,,,,„,„, 
" -,eng,h Cone, DNA from the iibraries was screened h, PCR ampiificatio, as pe, Ausube, e, a, 
„ ^^^^^ with the PCR primer pair. A positive hbrar, was then used to .soiate 

C^n^^^ng ,h. probe ohgonuCeotide and on. o, the prtm.r patrs. 

Forward and reverse PCR primers were synthesized: 
fp^w^rd_PCE_E£irner 5'-CTCTGGAAGGTCACGGCCACAGG-3' (SEQ ,D NO:20> 
reverse_PCJLl!lirQer 5'-CTCAGTTCGGTTGGCAAAGCTCTC-3' (SEQ ,D NC,2I> 
2 5 ^^etic oiigonuCeotide h,bridi M .io„ pro. was constructed from th. DNA35S7, seance 
which had the following nucleotide sequence 

^GtScfcTCATAGATGGACOAAAGTGTGACCCCCC^CAGOCGAGAGC^GCCAACCG 

screened X amnion wid, on. of me PCR primer pairs rifled above, A positive Ubrarv was d«n 
usrflo isolate Cones encoding the PR0299 se,u.nc. using ,h. probe o.igonuCeotKf. 

UNA fo, construction of th. cDNA libraries was isolated from human feta, bratn ttssue. The cDNA 

35 rr :n:rr:— ;^r:id N o„, - — „ 

Uresis, - Coned in a defmed orientation mto a suhabie Coning vector (such as pRKB or pRKO. 
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pRKSB is a precursor of pRK5D that does not contain the Sfil site; see, Holmes et ah, Science , 253 :1278-1280 
(1991)) in the unique Xhol and NotI sites. 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for 
PR0299 [herein designated as DNA39976-1215] (SEQ ID NO: 14) and the derived protein sequence for 
PR0299. 

5 The entire nucleotide sequence of DNA39976-I215 is shown in Figure 5 (SEQ ID NO: 14). Clone 

DNA39976-1215 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 1 11-113 and ending at the stop codon at nucleotide positions 2322-2324 (Figure 5). The predicted 
polypeptide precursor is 737 amino acids long (Figure 6). Important regions of the polypeptide sequence 
encoded by clone DNA39976-1215 have been identified and include the following: a signal peptide 

10 corresponding to amino acids 1-28, a putative transmembrane region corresponding to amino acids 638-662, 10 
EGF repeats, corresponding to amino acids 80-106, 121-203, 336-360, 378-415, 416-441, 454-490, 491-528, 
529-548, 567-604, and 605-622, respectively, and 10 potential N-glycosylation sites, corresponding to amino 

r=i acids 107-120, 204-207, 208-222, 223-285, 286-304, 361-374, 375-377, 442-453, 549-563, and 564-566, 

'tP respectively. Clone DNA3997 6-121 5 has been deposited with ATCC and is assigned ATCC deposit no. ATCC 

T5 209524. 

Analysis of the amino acid sequence of the full-length PR0299 polypeptide suggests that portions of 
'fi it possess significant homology to the notch protein, thereby indicating that PR0299 may be a novel notch 

TST 'i 

f|j protein homolog and have activity typical of the notch protein. 

3p EXAMPLE 7 : Isolation of cDNA Clones Encoding Human PRQ323 

id A consensus DNA sequence was assembled relative to other EST sequences as described in Example 

f -'Z 1 above. This consensus sequence is herein designated DNA30875. Based on the DNA30875 consensus 
m sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence 

of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0323. 
25 PCR primers (two forward and one reverse) were synthesized: 

forward PCR primer 1 5 ' - AGTTCTGGTC AGCCTATGTGCC-3 ' (SEQ ID NO:25) 
forward PCR primer 2 5 , -CGTGATGGTGTCTTTGTCCATGGG-3 t (SEQ ID NO:26) 
reverse PCR primer 5 ' -CTCC ACC A ATCCCG ATG A ACTTGG-3 ' (SEQ ID NO:27) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30875 
30 sequence which had the following nucleotide sequence 
hybridization probe 

5 1 -G AGC AG ATTG ACCTC ATACGCCGC ATGTGTGCCTCCT ATTCTG AGCTGG A-3 ' (SEQ ID NO: 28) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was 
screened by PCR amplification with the PCR primer pairs identified above. A positive library was then used 
35 to isolate clones encoding the PR0323 gene using the probe oligonucleotide and one of the PCR primers. RNA 
for construction of the cDNA libraries was isolated from human fetal liver tissue (LIB6). 
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DNA seque«,ng of ,he clones isola.ed » described — ,1* full-length D N A sequence for 
PP.0323 ^ designated - DNA35595-I228, (SEQ .D NO:23> »d the derived prote.n sequence for 

PR0323 n« .n.ire nucleotide sequence of DNA35595-I228 ,3 shown In Pigure 9 <SEQ .D NO:23, Cone 
DNA35595-1228 contains a stngle open reading frame with an apparent translate, in.tia.ton site a, nuclide 
ZZ U0-, ,2 and ending a, - stop codon a, nucleo.ide positions ,409-141, (Pigure 9, The pre tcted 
"lypep.ide precursor is 433 amino acids long (Pigure ,0,. The full-length PRC323 ^" 
' 0 has - estimated mo,ecu„r weigh, of about 47.787 dal.ons and , p. of about «. 1 . . Clone DNA35595-.228 
has been deposi.ed with ATCC a«, is assigned ATCCdeposi.no. 209528. 

AnXsis of ihe amino acid sequence o, ,h, Ml-.engih PRG323 Polypep.id. sugges.s ,ha, pon.ons o 

i, possess significant homology ,o various dipepi.dase proteins, thereby indicating ,ha, PRG323 may he a novel 

dipeptidase protein. 

. ,, ir , „ „.„,..:„„ „fcr,NA Clone- Fnmninr Human PRQ327. 
^^,p,es»edse q uence,ag,EST) D NAda,ahase ( L,PESEQ™,,ncy,ePharmaceu,ica 1 s,Pa,oA,,,CA, 

v,a s searched ar. various EST se q ue„c«s were identified which showed certa* degrees of homology ,o human 
ILh. -pror proteu, Those EST sequences were al.gned using phrap *rd a _ sequence ™ 
obtained. This consensus DNA sequence was rhen tended using r.pear.d cycles of BLAST and phrap ^ 
lend the consensus sequence as far as possible using ,he screes of EST sequences d.scussed ab. . The 
„ le „<ed assembly sequence is herein designed D N A38„C The above ~* ~ 

rt AST or BLAST2 (Altshul et al., in F"™mologV 266.460-480 (1996)). mo 

) computer program BLAST or BLAST2 (Alts 

comparisons resulting in a BLAST score of 70 (or ,n some cases 90) or greater d 

pro tL were clustered and assembled into consensus DNA sciences with the program phrap (Phtl Green, 

I Iniversitv of Washington, Seattle, Washington). 

Based up» I DNA381.0 consensus sequence obtained as described ab.ve, 
5 symhesized: 1) .o identify by PCR a cDNA library tha, — the sequence of in.eresr, and 2, 
probes .0 isolate a clone of me full-length coding sequence for PR0327. 

PCR primers (forward and reverse) were synthesized as follows: 
.^^^^ 5 , C CCGCCCGACGTGCACGTGAGCC-3' 
.^C^ 5'-TGAGCCAGCCCAGGAACTGCTTG-3' (SEQ ,D NO:*, 
,0 ^on^Tunetic oligonucleotide hybridan probe was constntcted from the consensus DNA38I10 
consensus sequence which had the following nucleotide sequence 

^StG^GCAACCCCTTTGGCATCTATGGCTCCAAGAAAGCCGGCAT. (SBQ ID NO:35) 
"order .0 screen several hbraries fo, a source of a full-length clone. DNA from the .ibrarres wa 
35 screened by PCR amplification with the PCR primer pair identified above. A p^itive libra,, was then used to 
Tie clols encoding PR0327 gene using »e prob. oligon.leo.ide and one o, .he PCR prtmers. 
for cons.nK.ion of 0* cDNA libraries was isola.ed from human feral lung tissue (LIB26,. 
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DNA sequencing of «. Cones isola.ed as described above gave .he fu,,-,eng.h DNA sequence for 
PRC-327 .herein designa.ed as D N A381,3-,230, (SEQ ,D NO:,6, and * derived pro.ein sequence for 

PRCW27 

The en.ire nucleo.idc sequence of DNA381 ,3->230 is shown in Figure ,3 (SEQ ,D NO:3,). Con. 
DNA381 13-1230 con.ains a single open reading frame w„h an apparen. ,rans,a,iona, uu.ia.ion si,, a, nuCeo.ide 
5 posiiions U9.ni and erring a, ,he s,„p cCon a, nuclide prions 1385-138, (Figure 13). The pre iced 
^ypepnde precursor ,s 422 amino acids iong (Figure 14,. The M.-.eng.h RRC32, pro.e.n shown , - ^ F.gure 
JZm es.ima.ed mo.ecu.ar weigh, „, abou, 46.302 dai.ons and a p. of abou, 9.42. Cone DNA38„3,230 
has been deposi.ed wi.h ATCC and is assigned ATCC deposi, no. ATCC 209530. 

Analysis of ,he amino acid sequence of .he full-lcng.h PRQ327 polypep.ide sugg.s.s ,ha, possess 
,0 signincan, homology ,o » human pro.ac.n r.cep,„r pro.ein, .hereby indica.ing .ha, PR032, may be a novel 
prolactin binding protein. 

EXAMPLE 9: T™<«'i™ of cDN A rw* Encoding Human PRQ233 
i Consensus DNA sequence was assembled relative to other EST sequences as described in Example 

' ! above This consensus sequence is herein designated DNA30945. Based on the DNA30945 consensus 
sequence, oligonucleotides were synthesized: 1) to identify by PGR a cDNA library that contained the sequence 
of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PRG233. 

PCR primers were synthesized as followed: 
SmwiSSBJlimI 5'-GGTGAAGGCAGAAATTGGAGATG-3' (SEQ ,D NO:38, 

sssmSM , 5'-ATCCCATGCATCAGCCTGTTTACC-3' 

Addi.ionauy, a syn.he.ic oUgonucl.o.id. hybridiza.ion pro* was cons.ruc.ed from ,he consensus DNA30945 
sequence which had the following nucleotide sequence 
hyhridization probe 

5-GCTGGTGTAGTCTATACATCAGATTTGTTTGCTACACAAGATCCTCAG-3' 

M (SEQ '"HZ ,o screen several libraries ,0, a sou™ o, a fUU-lengd, Cone, DNA from me libraries was 
serened by PCR amnion wid, 0,e PCR primer pair iden.if.ed above. A posi.ive library wa, .hen -d » 
isda.e clones encoding t. PRQ233 gene using .be probe oligonucleotide. RNA for —or, of .be cDNA 
libraries was isolated from human fetal brain tissue. 

DNA sequel of m. clones iso,a,ed « described above gave d. ful,.,eng,h DNA sequence or 
PRQ233 Iherem designa.ed as DNA34436-1238, (SEQ ,D NO:36) and .he derived pro.Cn sequence for 
PR0233 

The en.ire nuc.eo.ide sequence o, DNA34436- .238 is shown ,„ Figure ,5 (SEQ ,D NO:36>. Cone 
DNA34436-1238 eon.ains , single open reading frame wid, an apparen, .ram.la.iona, ini.ia.ion she a. nucleonde 
35 posUions ,0,-10, »d ending a, ft. s,op codon a, nuclide cushions .00,-1003 (Figure .5). The pred.c.ed 
^ypepUde precursor is 300 amino acids ,ong (Figure .6,. The full-lengrh PRQ233 pro.ein shown ,„ F.gnre 
6 bl an es.ima.ed molecu.ar weigh, of abc. 32.964 dahons and a p, of »bo„, 9.52. In addinon. ,eg„ns of 
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forward PCR primer 
forward PGR primer 
forward PCR primer 
reverse PCR primer 
reverse PCR primer 



(SBQ ID NQ43) 
(SBQ ID NQ44) 
(SEQ ID NQ45) 
(SBQ ID NQ46) 
(SBQ ID NQ47) 



interest including the signal peptide and a putative oxidoreductase active site, are designated in Figure 16. Clone 
DNA34436-1238 has been deposited with ATCC and is assigned ATCC deposit no. ATCC 209523 

Analysis of the amino acid sequence of the full-length PRQ233 polypeptide suggests that portions of 
« possess significant homology ,o various reductase proteins, thereby indicating that PRG233 may be a novel 
reductase. 

FX AMPLE 10 : Illation of cDN A Clones F.ncodinP Human PRQ344 

A consensus DNA sequence was assembled relative to other EST sequences as described in Example 
, above This consensus sequence is herein designated DNA34398. Based on the DNA34398 consensus 
sequencs, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence 
of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0344. 

Based on the DNA34398 consensus sequence, forward and reverse PCR primers were synthesrzed as 

follows: 

(34398 . f 1 ) 5' -TAC AGGCCC AGTC AGG ACC AGGGG-3 1 

(34398 . f2) 5 ' - AGCC AGCCTCGCTCTCGG-3 ' 

(34398.0) 5 -GTCTGCGATCAGGTCTGG-3- 

(34398 .r 1 ) 5 1 -GA AAG AGGC A ATGG ATTCGC-3 1 

H4398.r2) 5 ' -GACTT AC ACTTGCC AGC AC AGC AC-3 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the DNA34398 consensus 

□ sequence which had the following nucleotide sequence 
^t>o hybridization probe (34398.pl) 

W 5 ' -GG AGC ACC ACC A ACTGG AGGGTCCGG AGT AGCG AGCGCCCCG A AG-3 (SEQ ID N048) 

□ In order to screen several libraries for a source of a full-length clone, DNA from the libraries was 
^ screened by PCR amplification with one of the PCR primer pairs identified above. A positive library was then 

used to isolate clones encoding the PRG344 genes using the probe oligonucleotide and one of the PCR pnmers. 
25 RNA for construction of the cDNA libraries was isolated from human fetal kidney tissue. 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for 
PRG344 [herein designated as DNA40592-1242] (SEQ ID NO:41) and the derived protein sequence for 
PR0344. 

The entire nucleotide sequence of DNA40592-1242 is shown in Figure 17 (SEQ ID NO:41). Clone 
30 DNA40592-1242 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 227-229 and ending at the stop codon at nucleotide positions 956-958 (Figure 17). The predicted 
polypeptide precursor is 243 amino acids long (Figure 18). Important regions of the native PRG344 amino acd 
sequence include the signal peptide, the start of the mature protein, and two potential N-myristoylation sues as 
shown in Figure 18. Clone DNA40592-1242 has been deposited with the ATCC and is assigned ATCC depos.t 
35 no. ATCC 209492 

Analysis of the amino acid sequence of the full-length PR0344 polypeptides suggests that port.ons of 
them possess significant homology to various human and murine complement proteins, thereby indicating mat 
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EXAMPLE ll:Ijola^ . _ . 

^ " wi a Native to other EST sequences as described in Example 

A consensus DNA sequence was assembled relative to other q 

■ j ■ .a nMA^Q4QQ Based on the DNA39499 consensus 
1 above. This consensus sequence is herein designated DNA39499. Based 

. , *■ a, Kw ppr a cDN A library that contained the sequence 
5 sequence, oligonucleotides were synthesized: 1) lo identify by PCR a cDNA library 

of interest, and 2) for us. as probes ,„ isolate a Cone of ,h. full-l.ngth cding sequence f„, PRQ34,. 

PCR primers (forward and reverse) were synthesized as follows: 
fjsm!m:KMimL 5'-AGGAACTTCTGGATCGGGCTCACC-3' (SEQ ID NO:51) 
reveise^PCBjirjinex 5'-GGGTCTGGGCCAGGTGGAAGAGAG-3' <SEQ ,D NO:52> 
,0 ^d^^netic o^onudeotide hybridization probe was —ed from the consensu, DNA39499 
sequence which had the following nucleotide sequence 
fwhriHiyation probe 

^C^GA^TCCrrCCGCTOGGCCACAGGGGAGCACCAGGCCTTC.,' <SEQ ID NO:53, 

,„ order ,0 screen several libraries for a source of a fu„-,.n g ,h Cone, DNA from the librartes was 
screened by PCR amplification witb the PCR prtmer pai, identified above. A positive libra* was then used to 
5 isola,. clones encoding the PR034, gene using 0, probe oligonucleotide - on. of ^ P-mers. 
S for cor*,n,c,i„„ of ,h. cDNA libraries was isolated from human fetal kidney tissue (1JB22ST 
5 DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for 

; U PR0347 .herein designated as DNA44„6-,244 ) ,SEQ ID NO:49> and the derived protein sequence for 

I" " R0347 The .mire nucleotide sequ.nc. of ^441,0.1244 is shown in Pigur. 19 <SEQ » NO=«>. Cone 
S DNA44176-1244 contains a sing,, open r.ading frame with an apparent translation,, initiation site a, nucleot.de 

b Z*~ — - «— - - - — - ^ 1488 -' 490 <Fi8U " P ' e . 

K Z,P«P- P— i, 455 amino acms long <Eigur. 20,. Th. « PRC34, P™" » » 
25 To LTan estimated molecular weigh, of *~ 50,4,8 daltons a* a p, of abou, 8.44. Cone DNA44„6,244 
has been deposited with ATCC and is assigned ATCC d.posi. no. ATCC 209532 

Jysis of the amino acid sequence of me Ml-lengm PRC34, polypeptide suggests ma, po^ns of 
possess significan, homology ,o various c»s,e,ne-,.ch secretory pro.eii*. .hereby indicating ma, PRD34, may 
be a novel cysteine-rich secretory protein. 

30 

EXAMPLEJ2: 1-ohtion of r DNA Clones Encoding Human PRQ35 4, 

An expressed sequence tag (EST) DNA database (L1FESEQ™, Incyte Pharmaceutics, Palo Alto C A) 
was searched and various EST sequences were identified which possessed certain degress of homology Wl1 ^*^ 
i.er-alpha-trypsin inhibitor heavy chain and with one another. Those homologous EST sequences were *e 
35 Zed andlnsensus sequence was obtained. The obtained consensus DNA sequence was then ex ended 
^epeatedcyc^^ 

EST sequences derived from both public EST databases (e.g. . GenBanlc) and a proletary EST DNA database 
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(LIFESEQ™, Incyte Pharmaceuticals, Palo Alio. CA). The extended assembly sequence is herein designated 
DNA39633. The above searches were performed using the computer program BLAST or BLAST2 (Altshul et 
al M».hnH« in F.nzvmoloev 266:460-480 (1996)). Those comparisons resulting in a BLAST score of 70 (or 
in some cases 90) or greater that did no, encode known proteins were clustered and assembled into consensus 
DNA sequences with the program "phrap" (Phil Green, University of Wash.ngton, Seattle, Washmgton). 
5 Based on the DNA39633 consensus sequence, oligonucleot.des were synthesized: 1) to identify by PCR 

a cDNA library that contained the sequence of interest, and 2) for use as probes to isoiate a clone of the full- 
length codtng sequence for PRG354. Forward and reverse PCR primers generally range from 20 to 30 
nucleotides and are often destgned to give a PCR product of about 100-1000 bp in length. The probe sequences 
are rypical.y 40-55 bp in length. In some cases, additional oligonucleotides are synthesized when the consensus 
,0 sequence is greater than about 1-1 .5kb P . In order to screen several libraries for a full-length clone, DNA from 
the librar.es was screened by PCR amplification, as per Ausubel et al. , Current Protocols in Molecular Biology, 
with the PCR primer pair. A positive library was then used to isolate clones encoding the gene of interest usmg 
the probe oligonucleotide and one of the primer pairs. 
*t PCR primers were synthesized as follows: 

A 5 <~r* PrP primer 1 T39633.fl) 5 ' -GTGGG A ACC A AACTCCGGC AG ACC-3 (SEQ ID NO:56) 

■E ^pt» primer 1 (39633.f2) 5 ' -C AC ATCG AGCGTCTCTGG-3 ' (SEQ ID NO:57) 

I ^Pr R ri mern9633.rl) 5 ' - AGCCGCTCCTTCTCCGGTTC ATCG-3 (SEQ ID NO:58) 

| Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA39633 

» sequence which had the following nucleotide sequence 

*=t>0 hybridization probe 

fi 5 -TGGAAGGACCACTTGATATCAGTCACTCCAGACAGCATCAGGGATGGG-3' (SEQ ID NO:59) 
K ,„ order to screen several libraries for a source of a full-length clone, DNA from the libraries was 

P screened by PCR amplification with the PCR primer pairs identified above. A positive library was then used 
T " to isolate clones encoding the PRG354 gene using the probe oligonucleotide and one of the PCR primers. 
25 RNA for construction of the cDNA libraries was isolated from human fetal kidney tissue (LIB227). 

The cDNA libraries used to isolate the cDNA clones were constructed by standard methods using commercially 
available reagents such as those from Invitrogen, San Diego, CA. The cDNA was primed with ohgo dT 
containing a NotI site, linked with blunt to Sail hemikinased adaptors, cleaved with NotI, sized appropnately 
by gel electrophoresis, and cloned in a defined orientation into a suitable cloning vector (such as pRKB or 
30 pRKD; pRK5B is a precursor of pRK5D tha, does not contain the Sfil site; see, Holmes et al.. Saence, 
253*1278-1280 (1991)) in the unique Xhol and NotI sites. 

~~" DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for 
PRQ354 [herein designated as DNA44 192- 1246] (SEQ ID NO:54) and the derived protein sequence for 
PR0354. 

35 The entire nucleotide sequence of DNA44192-1246 is shown in Figure 21 (SEQ ID NO:54). Clone 

DNA44192-1246 contains a single open reading frame with an apparent translational initiation site at nucleoude 
positions 72-74 and ending at the stop codon at nucleotide positions 2154-2156 (Figure 21). The predicted 
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polypeptide precursor is 694 am.no acids long (Figure 22). The ful.-.ength PRQ354 protein shown in Figure 
22 has an estimated molecular weight of about 77,400 daltons and a pi of about 9.54. Clone DNA44192-1246 
has been deposited with ATCC and is assigned ATCC deposit no. ATCC 209531. 

Analysis of the amino acid sequence of the full-length PR0354 polypeptide suggests that n possess 
si g n I ncantho m ol 0 gy«oth e int e r-alpha-tr yP s 1 ninh 1 bitorheav y ch a inpro,ein,therebyindicatin g thatPR0354may 

5 be a novel inter-alpha-trypsin inhibitor heavy chain protein homolog. 

FX AMPLE 13 : Illation of cP NA Clones EnrodinP Human PRQ355 

A consensus DNA sequence was assembled relat.ve to other EST sequences using BLAST and phrap 
as descnbed in Example 1 above. This consensus sequence is herein designated DNA35702. Based on the 
10 DNA35702 consensus sequence, oligonucleotides were synthesized: 1) to identify by PGR a cDNA library that 
contained the sequence of mterest, and 2) for use as probes to tsolate a clone of the full-length coding sequence 
for PR0355. 

P Forward and reverse PCR primers were synthesized as follows: 

^5 forward PCR primer 5 -GGCTTCTGCTGTTGCTCTTCTCCG-3 (SEQ ID NO:62) 

1,5 *™.m PCR primer 5 -GTACACTGTGACCAGTCAGC-3' (SEQ ID NO:63) 

± fnrwarrl PCR primer 5 -ATCATCACAGATTCCCGAGC-3- (SEQ ID NO:64) 

m rpyp.rsp. PCR primer 5 , T TCAATCTCCTCACCTTCCACCGC-3' (SEQ ID NO:65) 

rU rpyprse PCR primer 5'-ATAGCTGTGTCTGCGTCTGCTGCG-3' (SEQ ID NO:66) 

h Additionally, a synthetic oligonuc.eot.de hybridization probe was constructed from the consensus DNA35702 
£^20 sequence which had the following nucleotide sequence: 
= T hybridization probe 

n 5 -CGCGGCACTGATCCCCACAGGTGATGGGCAGAATCTGTTTACGAAAGACG-3' (SEQ ID NO:67) 
P In order to screen several libraries for a source of a full-length clone, DNA from the libraries was 

screened by PCR amplification with one of the PCR primer pairs identified above. A positive library was then 
25 used to isolate clones encoding the PRG355 gene using the probe oligonucleotide. RNA for construction of the 
cDNA libraries was isolated from human fetal liver tissue. 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for 
PRG355 [herein designated as DNA39518-1247] (SEQ ID NO:60) and the derived protein sequence for 
PR0355 

30 The entire nucleotide sequence of DNA39518-1247 is shown in Figure 23 (SEQ ID NO:60). Clone 

DNA39518-1247 contains a single open reading frame with an apparent translation^ initiation site at nucleottde 
positions 22-24 and ending at the stop codon at nucleotide positions 1342-1344 (Figure 23). The predtcted 
polypeptide precursor is 440 amino acids long (Figure 24). The full-length PRQ355 protein shown in Ftgure 
24 has an estimated molecular weigh, of about 48,240 daltons and a pi of about 4.93. In addition, regtons of 

35 interest including the signal peptide, Ig repeats in the extracellular domain, potential N-glycosylation sites, and 
the potential transmembrane domain, are designated in Figure 24. Clone DNA39518-1247 has been deposed 
with ATCC and is assigned ATCC deposit no. ATCC 209529. 
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Analysis of the amino acid sequence of the full-length PR0355 polypeptide suggests that portions of 
i, possess significant homology to the CRT AM protein, thereby indicating that PR0355 may be CRTAM protein. 

EXAMPLE 14 : Isolation of cDNA Clones Encodinp Human PR Q357 

The sequence expression tag clone no. "2452972" by Incyte Pharmaceuticals, Palo Alto, CA was used 
5 to begin a data base search. The extracellular domain (ECD) sequences (including the secretion signal, if any) 
of from about 950 known secreted proteins from the Swiss-Prot public protein database were used to search 
expressed sequence tag (EST) databases which overlapped with a portion of Incyte EST clone no. "2452972". 
The EST databases included public EST databases (e.g., GenBank) and a proprietary EST DNA database 
(LIFESEQ™, Incyte Pharmaceuticals, Palo Alto, CA). The search was performed using the computer program 
10 BLAST or BLAST2 (Altshul et al. , Methods in Fnzvmologv 266:460-480 (1996)) as a comparison of the ECD 
protein sequences to a 6 frame translation of the EST sequence. Those comparisons resulting in a BLAST score 
of 70 (or in some cases 90) or greater that did not encode known proteins were clustered and assembled into 
consensus DNA sequences with the program "phrap" (Phil Green, University of Washington, Seattle, 
l Z Washington). 

I| 5 A consensus DNA sequence was then assembled relative to other EST sequences using phrap. This 

| consensus sequence is herein designated DNA37162. In this case, the consensus DNA sequence was extended 
S using repeated cycles of BLAST and phrap to extend the consensus sequence as far as possible using the sources 

'zfl of EST sequences discussed above. 

Based on the DNA37 162 consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR 
ho a cDNA library that contained the sequence of interest, and 2) for use as probes to isolate a clone of the full- 
! 0 length coding sequence for PR0357. Forward and reverse PCR primers generally range from 20 to 30 
U nucleotides and are often designed to give a PCR product of about 100-1000 bp in length. The probe sequences 
P are typically 40-55 bp in length. In some cases, additional oligonucleotides are synthesized when the consensus 
■ * sequence is greater than about l-l.Skbp. In order to screen several libraries for a full-length clone, DNA from 
25 the libraries was screened by PCR amplification, as ber Ausubel et al. , Current Protocols in Molecular Biology, 
with the PCR primer pair. A positive library was then used to isolate clones encoding the gene of interest using 
the probe oligonucleotide and one of the primer pairs. 

PCR primers were synthesized as follows: 
forward primer 1: 5 -CCCTCCACTGCCCCACCGACTG-3' (SEQ ID NO:70); 
30 reverse primer 1: 5 ' -CGGTTCTGGGG ACGTT AGGGCTCG-3' (SEQ ID NO:71); and 
forward primer 2: 5 ' -CTGCCC ACCGTCC ACCTGCCTC A AT-3 ' (SEQ ID NO:72). 
Additionally, two syntheticoligonucleotidehybridizationprobes were constructed from the consensus DNA37 162 
sequence which had the following nucleotide sequences: 
hybridization probe 1 : 

35 5--AGGACTGCCCACCGTCCACCTGCCTCAATGGGGGCACATGCCACC-3' (SEQ ID NO:73); and 
hybridization probe 2: 

5 -ACGCAAAGCCCTACATCTAAGCCAGAGAGAGACAGGGCAGCTGGG-3- (SEQ ID NO:74). 
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In order to screen several libraries for a source of a full-length clone, DNA from the libraries was 
screened by PCR amplification with a PCR primer pair identified above. A positive library was then used to 
isolate clones encoding the PR0357 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal liver tissue. The cDNA 
libraries used to isolate the cDNA clones were constructed by standard methods using commercially available 
5 reagents such as those from Invitrogen, San Diego, CA. The cDNA was primed with oligo dT containing a NotI 
site, linked with blunt to Sail hemikinased adaptors, cleaved with NotI, sized appropriately by gel 
electrophoresis, and cloned in a defined orientation into a suitable cloning vector (such as pRKB or pRKD; 
pRK5B is a precursor of pRK5D that does not contain the Sfil site; see, Holmes et al.. Science, 253: 1278-1280 
(1991)) in the unique Xhol and NotI sites. 
10 DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for 

PR0357 [herein designated as DNA44804-1248] (SEQ ID NO:68) and the derived protein sequence for 
PR0357. 

The entire nucleotide sequence of DNA44804-1248 is shown in Figure 25 (SEQ ID NO:68). Clone 
S DNA44804-1248 contains a single open reading frame with an apparent translational initiation site at nucleotide 
2l5 positions 137-139 and ending at the stop codon at nucleotide positions 1931-1933 (Figure 25). The predicted 
f polypeptide precursor is 598 amino acids long (Figure 26). Clone DNA44804-1248 has been deposited with 
£□ ATCC and is assigned ATCC deposit no. ATCC 209527. 

W Analysis of the amino acid sequence of the full-length PR0357 polypeptide therefore suggests that 

1 U portions of it possess significant homology to ALS, thereby indicating that PR0357 may be a novel leucine rich 
D20 repeat protein related to ALS. 

M EXAMPLE 15 : Isolation of cDNA Clones Encoding Human PRQ7 15 

R A proprietary EST DNA database (LIFESEQ™, Incyte Pharmaceuticals, Palo Alto, CA) was searched 

^ for EST sequences encoding polypeptides having homology to human TNF-a. This search resulted in the 
25 identification of Incyte Expressed Sequence Tag No. 2099855. 

A consensus DNA sequence was then assembled relative to other EST sequences using seqext and 
"phrap" (Phil Green, University of Washington, Seattle, Washington). This consensus sequence is herein 
designated DNA52092. Based upon the alignment of the various EST clones identified in this assembly, a single 
EST clone from the Merck/Washington University EST set (EST clone no. 725887, Accession No. AA292358) 
30 was obtained and its insert sequenced. The full-length DNA52722-1229 sequence was then obtained from 
sequencing the insert DNA from EST clone no. 725887. 

The entire nucleotide sequence of DNA52722-1229 is shown in Figure 27 (SEQ ID NO:75). Clone 
DNA52722-1229 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 114-116 and ending at the stop codon at nucleotide positions 864-866 (Figure 27). The predicted 
35 polypeptide is 250 amino acids long (Figure 28). The full-length PR07 15 protein shown in Figure 28 has an 
estimated molecular weight of about 27,433 daltons and a pi of about 9.85. 
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Analysis of the amino acid sequence of the full-length PR0715 polypeptide suggests that it possesses 
significant homology to members of the tumor necrosis factor family of proteins, thereby indicating that PR07 1 5 
is a novel tumor necrosis factor protein. 

EXAMPLE 16 : Isolation of cDNA Clones Encoding Human PRQ353 

5 A consensus DNA sequence was assembled relative to other EST sequences using phrap as described 

in Example 1 above. This consensus sequences is herein designated DNA36363. The consensus DNA sequence 
was extended using repeated cycles of BLAST and phrap to extend the consensus sequence as far as possible 
using the sources of EST sequences discussed above. Based on the DNA36363 consensus sequence, 
oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence of interest, 

10 and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0353. 

Based on the DNA36363 consensus sequence, forward and reverse PCR primers were synthesized as 

follows: 

O forward PCR primer 5 ' -T AC AGGCCC AGTC AGG ACC AGGGG-3 (SEQ ID NO:79) 

!f reverse PCR primer 5 ' -CTG A AG AAGTAG AGGCCGGGC ACG-3 (SEQ ID NO:80). 
lib Additionally, a synthetic oligonucleotide hybridization probe was constructed from the DNA36363 consensus 

sequence which had the following nucleotide sequence: 
in hybridization probe 

flJ 5'-CCCGGTGCTTGCGCTGCTGTGACCCCGGTACCTCCATGTACCCGG-3' (SEQ ID NO:81) 

h In order to screen several libraries for a source of a full-length clone, DNA from the libraries was 

C20 screened by PCR amplification with one of the PCR primer pairs identified above . A positive library was then 
j;f used to isolate clones encoding the PR0353 gene using the probe oligonucleotide and one of the PCR primers, 
b RNA for construction of the cDNA libraries was isolated from human fetal kidney tissue. 
^ DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for 

PR0353 [herein designated as DNA41234-1242] (SEQ ID NO:77) and the derived protein sequence for 
25 PR0353. 

The entire nucleotide sequence of DNA41234-1242 is shown in Figure 29 (SEQ ID NO:77). Clone 
DNA4 1234- 1242 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 305-307 and ending at the stop codon at nucleotide positions 1 148-1 150 (Figure 29). The predicted 
polypeptide precursor is 281 amino acids long (Figure 30). Important regions of the amino acid sequence 
30 encoded by PR0353 include the signal peptide, corresponding to amino acids 1-26, the start of the mature 
protein at amino acid position 27, a potential N-glycosylation site, corresponding to amino acids 93-98 and a 
region which has homology to a 30 kd adipocyte complement-related protein precursor, corresponding to amino 
acids 99-281. Clone DNA4 1234- 1242 has been deposited with the ATCC and is assigned ATCC deposit no. 
ATCC 209618. 

35 Analysis of the amino acid sequence of the full-length PR0353 polypeptides suggests that portions of 

them possess significant homology to portions of human and murine complement proteins, thereby indicating 
that PR0353 may be a novel complement protein. 
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EXAMPLE 17: Isolation of cONA Clones Encoding Human PRQ361 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described 
in Example 1 above. This consensus sequence is herein designated DNA40654. Based on the DNA40654 
consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained 
the sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for 
PR0361. 

Forward and reverse PCR primers were synthesized as follows: 
forward PCR primer 5 ' - AGGG AGG ATT ATCCTTG ACCTTTG A AG ACC-3 (SEQ ID NO:84) 
forward PCR primer 5 -GAAGCAAGTGCCCAGCTC-3- (SEQ ID NO:85) 

forward PCR primer 5-CGGGTCCCTGCTCTTTGG-3' (SEQ ID NO:86) 

reverse PCR primer 5 ' -CACCGT AGCTGGGAGCGC ACTC AC-3 (SEQ ID NO.87) 

reverse PCR primer 5 ' -AGTGTAAGTCAAGCTCCC-3' (SEQ ID NO:88) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA40654 
sequence which had the following nucleotide sequence 
hybridization probe 

5'- GCTTCCTGACACTAAGGCTGTCTGCTAGTCAGAATTGCCTCAAAAAGAG-3' (SEQ ID NO:89) 
■E In order to screen several libraries for a source of a full-length clone, DNA from the libraries was 

m screened by PCR amplification with one of the PCR primer pairs identified above. A positive library was then 
| used to isolate clones encoding the PR0361 gene using the probe oligonucleotide. RNA for construction of the 

cDNA libraries was isolated from human fetal kidney tissue. 
ho DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for 

fS PR0361 [herein designated as DNA45410-1250] (SEQ ID NO:82) and the derived protein sequence for 
U PR0361. 

P The entire nucleotide sequence of DNA45410-1250 is shown in Figure 31 (SEQ ID NO:82). Clone 

H DNA45410-1250 contains a single open reading frame with an apparent translation^ initiation site at nucleotide 
25 positions 226-228 and ending at the stop codon at nucleotide positions 1519-1521 (Figure 31). The predicted 
polypeptide precursor is 431 amino acids long (Figure 32). The full-length PR0361 protein shown in Figure 
32 has an estimated molecular weight of about 46,810 daltons and a pi of about 6.45. In addition, regions of 
interest including the transmembrane domain (amino acids 380-409) and sequences typical of the arginase family 
of proteins (amino acids 3-14 and 39-57) are designated in Figure 32. Clone DNA45410-1250 has been 
30 deposited with ATCC and is assigned ATCC deposit no. ATCC 209621 . 

Analysis of the amino acid sequence of the full-length PR0361 polypeptide suggests that portions of 
it possess significant homology to the mucin and/or chitinase proteins, thereby indicating that PR0361 may be 
a novel mucin and/or chitinase protein. 



35 EXAMPLE 18 : Isolation of cDNA Clone s Encoding Human PRQ365 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described 
in Example 1 above. This consensus sequence is herein designated DNA35613. Based on the DNA35613 
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consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained 
the sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for 
PR0365. 

Forward and reverse PCR primers were synthesized as follows: 
forward PCRprimer 5*-AATGTGACCACTGGACTCCC-3' (SEQ ID NO:92) 

forward PCR primer 5 ' - AGGCTTGG AACTCCCTTC-3 ' (SEQ ID NO:93) 

reverse PCR primer 5 ' - A AG ATTCTTG AGCG ATTCC AGCTG-3 ' (SEQ ID NO:94) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA35613 
sequence which had the following nucleotide sequence 
hybridization probe 

5 * - A ATCCCTGCTCTTC ATGGTG ACCTATG ACG ACGG AAGC AC A AG ACTG-3 ' (SEQ ID NO:95) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was 

screened by PCR amplification with one of the PCR primer pairs identified above. A positive library was then 

used to isolate clones encoding the PR0365 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal kidney tissue. 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for 

PR0365 [herein designated as DNA46777-1253] (SEQ ID NO: 90) and the derived protein sequence for 

PR0365. 

The entire nucleotide sequence of DNA46777-1253 is shown in Figure 33 (SEQ ID NO.90). Clone 
DNA46777-1253 contains a single open reading frame with an apparent translatibnal initiation site at nucleotide 
positions 15-17 and ending at the stop codon at nucleotide positions 720-722 (Figure 33). The predicted 
polypeptide precursor is 235 amino acids long (Figure 34). Important regions of the polypeptide sequence 
encoded by clone DNA46777-1253 have been identified and include the following: a signal peptide 
corresponding to amino acids 1-20, the start of the mature protein corresponding to amino acid 21, and multiple 
potential N-glycosylation sites as shown in Figure 34. Clone DNA46777-1253 has been deposited with ATCC 
and is assigned ATCC deposit no. ATCC 209619. 

Analysis of the amino acid sequence of the full-length PR0365 polypeptide suggests that portions of 
it possess significant homology to the human 2-19 protein, thereby indicating that PR0365 may be a novel 
human 2-19 protein homolog. 

EXAMPLE 19 : Use of PRO Polvpeptide-Encoding Nucleic Acid as Hybr idization Probes 

The following method describes use of a nucleotide sequence encoding PRO as a hybridization probe. 
DNA comprising the coding sequence of full-length or mature PRO as disclosed herein is employed as 

a probe to screen for homologous DN As (such as those encoding naturally-occurring variants of PRO) in human 

tissue cDNA libraries or human tissue genomic libraries. 

Hybridization and washing of filters containing either library DNAs is performed under the following 

high stringency conditions. Hybridization of radiolabeled PRO-derived probe to the filters is performed in a 

solution of 50% formamide, 5x SSC, 0. 1 % SDS, 0. 1 % sodium pyrophosphate, 50 mM sodium phosphate, pH 
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6.8, 2x Denhardt's solution, and 10% dextran sulfate at 42°C for 20 hours. Washing of the filters is performed 
in an aqueous solution of O.lx SSC and 0. 1 % SDS at 42°C. 

DNAs having a desired sequence identity with the DNA encoding full-length native sequence PRO can 
then be identified using standard techniques known in the art. 

5 EXAMPLE 20 : Expression of PRO Polypeptides in E. coli 

This example illustrates preparation of an unglycosylated form of PRO by recombinant expression in 

E. coli. 

The DNA sequence encoding PRO is initially amplified using selected PCR primers. The primers 
should contain restriction enzyme sites which correspond to the restriction enzyme sites on the selected 
10 expression vector. A variety of expression vectors may be employed. An example of a suitable vector is 
pBR322 (derived from E. coli; see Bolivar et al., Gene, 2:95 (1977)) which contains genes for ampicillin and 
tetracycline resistance. The vector is digested with restriction enzyme and dephosphorylated. The PCR 
amplified sequences are then ligated into the vector. The vector will preferably include sequences which encode 
for an antibiotic resistance gene, a trp promoter, a polyhis leader (including the first six STI1 codons, polyhis 
ImS sequence, and enterokinase cleavage site), the PRO coding region, lambda transcriptional terminator, and an 
^ argU gene. 

72 The ligation mixture is then used to transform a selected E. coli strain using the methods described in 

Ul Sambrook et al. , supra . Transformants are identified by their ability to grow on LB plates and antibiotic resistant 
iy colonies are then selected. Plasmid DNA can be isolated and confirmed by restriction analysis and DNA 
Q20 sequencing. 

10 Selected clones can be grown overnight in liquid culture medium such as LB broth supplemented with 

U antibiotics. The overnight culture may subsequently be used to inoculate a larger scale culture. The cells are 
£3 then grown to a desired optical density, during which the expression promoter is turned on. 
F ~" After culturing the cells for several more hours, the cells can be harvested by centrifugation. The cell 

25 pellet obtained by the centrifugation can be solubilized using various agents known in the art, and the solubilized 

PRO protein can then be purified using a metal chelating column under conditions that allow tight binding of the 

protein. 

PRO may be expressed in E. coli in a poly-His tagged form, using the following procedure. The DNA 
encoding PRO is initially amplified using selected PCR primers. The primers will contain restriction enzyme 

30 sites which correspond to the restriction enzyme sites on the selected expression vector, and other useful 
sequences providing for efficient and reliable translation initiation, rapid purification on a metal chelation 
column, and proteolytic removal with enterokinase. The PCR-amplified, poly-His tagged sequences are then 
ligated into an expression vector, which is used to transform an E. coli host based on strain 52 (W3110 
fuhA(tonA) Ion galE rpoHts(htpRts) clpP(lacIq). Transformants are first grown in LB containing 50 mg/ml 

35 carbenicillin at 30°C with shaking until an O.D.600 of 3-5 is reached. Cultures are then diluted 50-100 fold into 
CRAP media (prepared by mixing 3.57 g (NH 4 ) 2 S0 4 , 0.71 g sodium citrate«2H20, 1.07 g KC1, 5.36 g Difco 
yeast extract, 5.36 g Sheffield hycase SF in 500 mL water, as well as 110 mM MPOS, pH 7.3, 0.55% (w/v) 
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glucose and 7 mM MgS0 4 ) and grown for approximately 20-30 hours at 30°C with shaking. Samples are 
removed to verify expression by SDS-PAGE analysis, and the bulk culture is centrifuged to pellet the cells. Cell 
pellets are frozen until purification and refolding. 

E. coli paste from 0.5 to 1 L fermentations (6-10 g pellets) is resuspended in 10 volumes (w/v) in 7 M 
guanidine, 20 mM Tris, P H 8 buffer. Solid sodium sulfite and sodium tetrathionate is added to make final 
5 concentrations of 0. 1M and 0.02 M, respectively, and the solution is stirred overnight at 4°C. This step results 
in a denatured protein with all cysteine residues blocked by sulfitolization. The solution is centrifuged at 40,000 
rpm in a Beckman Ultracentifuge for 30 min. The supernatant is diluted with 3-5 volumes of metal chelate 
column buffer (6 M guanidine, 20 mM Tris, pH 7.4) and filtered through 0.22 micron filters to clarify. The 
clarified extract is loaded onto a 5 ml Qiagen Ni-NTA metal chelate column equilibrated in the metal chelate 
10 column buffer. The column is washed with additional buffer containing 50 mM imidazole (Calbiochem, Utrol 
grade), pH 7.4. The protein is eluted with buffer containing 250 mM imidazole. Fractions containing the 
desired protein are pooled and stored at 4°C. Protein concentration is estimated by its absorbance at 280 nm 
using the calculated extinction coefficient based on its amino acid sequence. 
£ J The proteins are refolded by diluting the sample slowly into freshly prepared refolding buffer consisting 

ISl5 of: 20 mM Tris, pH 8.6, 0.3 M NaCl, 2.5 M urea, 5 mM cysteine, 20 mM glycine and 1 mM EDTA. 
•t Refolding volumes are chosen so that the final protein concentration is between 50 to 100 micrograms/ml. The 
5 refolding solution is stirred gently at 4°C for 12-36 hours. The refolding reaction is quenched by the addition 
of TFA to a final concentration of 0.4% (pH of approximately 3). Before further purification of the protein, the 
[ y solution is filtered through a 0.22 micron filter and acetonitrile is added to 2-10% final concentration. The 
□20 refolded protein is chromatography on a Poros Rl/H reversed phase column using a mobile buffer of 0. 1 % 
R TFA with elution with a gradient of acetonitrile from 10 to 80% . Aliquots of fractions with A280 absorbance 
[1 are analyzed on SDS polyacrylamide gels and fractions containing homogeneous refolded protein are pooled. 
O Generally, the properly refolded species of most proteins are eluted at the lowest concentrations of acetonitrile 
" since those species are the most compact with their hydrophobic interiors shielded from interaction with the 
25 reversed phase resin. Aggregated species are usually eluted at higher acetonitrile concentrations. In addition 
to resolving misfolded forms of proteins from the desired form, the reversed phase step also removes endotoxin 
from the samples. 

Fractions containing the desired folded PRO polypeptide are pooled and the acetonitrile removed using 
a gentle stream of nitrogen directed at the solution. Proteins are formulated into 20 mM Hepes, pH 6.8 with 
30 0. 14 M sodium chloride and 4 % mannitol by dialysis or by gel filtration using G25 Superfine (Pharmacia) resins 
equilibrated in the formulation buffer and sterile filtered. 

Many of the PRO polypeptides disclosed herein were successfully expressed as described above, 

EXAMPLE 21 : Exnression of PRO Polypeptides in Mammalian Cells 
35 This example illustrates preparation of a potentially glycosylated form of PRO by recombinant 

expression in mammalian cells. 
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The vector, P RK5 (see EP 307,247, published March 15, 1989), is employed as the expression vector. 
Optionally, the PRO DN A is Hgated into pRK5 with selected restriction enzymes to allow insertion of the PRO 
DNA using ligation methods such as described in Sambrook et al., supra. The resulting vector is called pRK5- 
PRO. 

In one embodiment, the selected host cells may be 293 cells. Human 293 cells (ATCC CCL 1573) are 
grown to confluence in tissue culture plates in medium such as DMEM supplemented with fetal calf serum and 
optionally, nutrient components and/or antibiotics. About 10 M g pRK5-PRO DNA is mixed with about 1 M g 
DNA encoding the VA RNA gene [Thimmappaya et al., Cell, 3J.:543 (1982)] and dissolved in 500 /xl of 1 mM 
Tris-HCl, 0.1 mM EDTA, 0.227 M CaCl,. To this mixture is added, dropwise, 500 ftl of 50 mM HEPES (pH 
7.35), 280 mM NaCl, 1.5 mM NaP0 4 , and a precipitate is allowed to form for 10 minutes at 25°C. The 
precipitate is suspended and added to the 293 cells and allowed to settle for about four hours at 37°C. The 
culture medium is aspirated off and 2 ml of 20% glycerol in PBS is added for 30 seconds. The 293 cells are 
then washed with serum free medium, fresh medium is added and the cells are incubated for about 5 days. 

Approximately 24 hours after the transfections, the culture medium is removed and replaced with culture 
medium (alone) or culture medium containing 200 ^Ci/ml 35 S-cysteine and 200 /xCi/ml 35 S-methionine. After 
a 12 hour incubation, the conditioned medium is collected, concentrated on a spin filter, and loaded onto a 15% 
SDS gel. The processed gel may be dried and exposed to film for a selected period of time to reveal the 
presence of PRO polypeptide. The cultures containing transfected cells may undergo further incubation (in 
serum free medium) and the medium is tested in selected bioassays. 

In an alternative technique, PRO may be introduced into 293 cells transiently using the dextran sulfate 
method described by Somparyrac et al., Proc. Natl. Acad. Sci. . 12:7575 (1981). 293 cells are grown to 
maximal density in a spinner flask and 700 ^g pRK5-PRO DNA is added. The cells are first concentrated from 
the spinner flask by centrifugation and washed with PBS. The DNA-dextran precipitate is incubated on the cell 
pellet for four hours. The cells are treated with 20% glycerol for 90 seconds, washed with tissue culture 
medium, and re-introduced into the spinner flask containing tissue culture medium, 5 /xg/ml bovine insulin and 
0. 1 /ig/ml bovine transferrin. After about four days, the conditioned media is centrifuged and filtered to remove 
cells and debris. The sample containing expressed PRO can then be concentrated and purified by any selected 
method, such as dialysis and/or column chromatography. 

In another embodiment, PRO can be expressed in CHO cells. The pRK5-PRO can be transfected into 
CHO cells using known reagents such as CaP0 4 or DEAE-dextran. As described above, the cell cultures can 
be incubated, and the medium replaced with culture medium (alone) or medium containing a radiolabel such as 
35 S-methionine. After determining the presence of PRO polypeptide, the culture medium may be replaced with 
serum free medium. Preferably, the culrures are incubated for about 6 days, and then the conditioned medium 
is harvested. The medium containing the expressed PRO can then be concentrated and purified by any selected 
method. 

Epitope-tagged PRO may also be expressed in host CHO cells. The PRO may be subcloned out of the 
pRK5 vector. The subclone insert can undergo PCR to fuse in frame with a selected epitope tag such as a poly- 
his tag into a Baculovirus expression vector. The poly-his tagged PRO insert can then be subcloned into a SV40 
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driven vector containing a selection marker such as DHFR for selection of stable clones. Finally, the CHO cells 
can be transfected (as described above) with the SV40 driven vector. Labeling may be performed, as described 
above, to verify expression. The culture medium containing the expressed poly-His tagged PRO can then be 
concentrated and purified by any selected method, such as by Ni 2+ -chelate affinity chromatography. 

PRO may also be expressed in CHO and/or COS cells by a transient expression procedure or in CHO 

5 cells by another stable expression procedure. 

Stable expression in CHO cells is performed using the following procedure. The proteins are expressed 
as an IgG construct (immunoadhesin), in which the coding sequences for the soluble forms (e.g. extracellular 
domains) of the respective proteins are fused to an IgG 1 constant region sequence containing the hinge, CH2 and 
CH2 domains and/or is a poly-His tagged form. 

10 Following PCR amplification, the respective DNAs are subcloned in a CHO expression vector using 

standard techniques as described in Ausubel et al., Current Protocols of Molecular Biology, Unit 3.16, John 
Wiley and Sons (1997). CHO expression vectors are constructed to have compatible restriction sites 5* and 3' 
of the DNA of interest to allow the convenient shuttling of cDNA's. The vector used expression in CHO cells 
is as described in Lucas et al., Nucl. Acids Res. 24:9 (1774-1779 (1996), and uses the SV40 early 

15 promoter/enhancer to drive expression of the cDNA of interest and dihydrofolate reductase (DHFR). DHFR 
expression permits selection for stable maintenance of the plasmid following transfection. 

Twelve micrograms of the desired plasmid DNA is introduced into approximately 10 million CHO cells 
using commercially available transfection reagents Superfect* (Quiagen), Dosper* or Fugene* (Boehringer 
Mannheim). The cells are grown as described in Lucas et al., supra . Approximately 3 x 10" 7 cells are frozen 

20 in an ampule for further growth and production as described below. 

The ampules containing the plasmid DNA are thawed by placement into water bath and mixed by 
vortexing. The contents are pipetted into a centrifuge tube containing 10 mLs of media and centrifuged at 1000 
rpm for 5 minutes. The supernatant is aspirated and the cells are resuspended in 10 mL of selective media (0.2 
jum filtered PS20 with 5% 0.2 ptm diafiltered fetal bovine serum). The cells are then aliquoted into a 100 mL 

25 spinner containing 90 mL of selective media. After 1-2 days, the cells are transferred into a 250 mL spinner 
filled with 150 mL selective growth medium and incubated at 37°C. After another 2-3 days, 250 mL, 500 mL 
and 2000 mL spinners are seeded with 3 x 10 5 cells/mL. The cell media is exchanged with fresh media by 
centrifugation and resuspension in production medium. Although any suitable CHO media may be employed, 
a production medium described in U.S. Patent No. 5, 122,469, issued June 16, 1992 may actually be used. A 

30 3L production spinner is seeded at 1.2 x 10 6 cells/mL. On day 0, the cell number pH ie determined. On day 
1, the spinner is sampled and sparging with filtered air is commenced. On day 2, the spinner is sampled, the 
temperature shifted to 33°C, and 30 mL of 500 g/L glucose and 0.6 mL of 10% antifoam (e.g., 35% 
polydimethylsiloxane emulsion, Dow Corning 365 Medical Grade Emulsion) taken. Throughout the production, 
the pH is adjusted as necessary to keep it at around 7.2. After 10 days, or until the viability dropped below 

35 70 % , the cell culture is harvested by centrifugation and filtering through a 0. 22 fim filter. The filtrate was either 
stored at 4°C or immediately loaded onto columns for purification. 
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For the poly-His tagged constructs, the proteins are purified using a Ni-NTA column (Qiagen). Before 
purification, imidazole is added to the conditioned media to a concentration of 5 mM. The conditioned media 
is pumped onto a 6 ml Ni-NTA column equilibrated in 20 mM Hepes, P H 7.4, buffer containing 0.3 M NaCl 
and 5 mM imidazole at a flow rate of 4-5 ml/min. at 4"C. After loading, the column is washed with additional 
equilibration buffer and the protein eluted with equilibration buffer containing 0.25 M imidazole. The highly 
purified protein is subsequently desalted into a storage buffer containing 10 mM Hepes, 0. 14 M NaCl and 4% 
mannitol, pH 6.8, with a 25 ml G25 Superfine (Pharmacia) column and stored at -80°C. 

Immunoadhesin (Fc-containing) constructs are purified from the conditioned media as follows. The 
conditioned medium is pumped onto a 5 ml Protein A column (Pharmacia) which had been equilibrated in 20 
mM Na phosphate buffer, pH 6.8. After loading, the column is washed extensively with equilibration buffer 
before elution with 100 mM citric acid, pH 3.5. The eluted protein is immediately neutralized by collecting 1 
ml fractions into tubes containing 275 „L of 1 M Tris buffer, pH 9. The highly purified protein is subsequently 
desalted into storage buffer as described above for the poly-His tagged proteins. The homogeneity is assessed 
by SDS polyacrylamide gels and by N-terminal amino acid sequencing by Edman degradation. 

Many of the PRO polypeptides disclosed herein were successfully expressed as described above. 
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^ F.XAMPLE 22 : Ex pression of PRO in Yeast 

" f Q The following method describes recombinant expression of PRO in yeast. 

^ First, yeast expression vectors are constructed for intracellular production or secretion of PRO from 

rU the ADH2/GAPDH promoter. DNA encoding PRO and the promoter is inserted into suitable restriction enzyme 
b 2 () sites in the selected plasmid to direct intracellular expression of PRO. For secretion, DNA encoding PRO can 
E be cloned into the selected plasmid, together with DNA encoding the ADH2/GAPDH promoter, a native PRO 
E signal peptide or other mammalian signal peptide, or, for example, a yeast alpha-factor or invertase secretory 
P signal/leader sequence, and linker sequences (if needed) for expression of PRO. 

H Yeast cells, such as yeast strain AB 1 10, can then be transformed with the expression plasmids described 

25 above and cultured in selected fermentation media. The transformed yeast supernatants can be analyzed by 
precipitation with 10% trichloroacetic acid and separation by SDS-PAGE, followed by staining of the gels with 
Coomassie Blue stain. 

Recombinant PRO can subsequently be isolated and purified by removing the yeast cells from the 
fermentation medium by centrifugation and then concentrating the medium using selected cartridge filters. The 
30 concentrate containing PRO may further be purified using selected column chromatography resins. 

Many of the PRO polypeptides disclosed herein were successfully expressed as described above. 

EXAMPLE 23: Expression of PRO in Baculovirus-In fected Insect Cells 

The following method describes recombinant expression of PRO in Baculovirus-infected insect cells. 
35 The sequence coding for PRO is fused upstream of an epitope tag contained within a baculovirus 

expression vector. Such epitope tags include poly-his tags and immunoglobulin tags (like Fc regions of IgG). 
A variety of plasmids may be employed, including plasmids derived from commercially available plasmids such 
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as pVL1393 (Novagen). Briefly, the sequence encoding PRO or the desired portion of the coding sequence of 
PRO such as the sequence encoding the extracellular domain of a transmembrane protein or the sequence 
encoding the mature protein if the protein is extracellular is amplified by PCR with primers complementary to 
the 5- and 3" regions. The 5* primer may incorporate flanking (selected) restriction enzyme sites. The product 
is then digested with those selected restriction enzymes and subcloned into the expression vector. 
5 Recombinant baculovirus is generated by co-transfecting the above plasmid and BaculoGold™ virus 

DNA (Pharmingen) into Spodopterafrugiperda ("Sf9") cells (ATCC CRL 171 1) using l.pofectin (commercially 
available from G1BCO-BRL). After 4 - 5 days of incubation at 28°C, the released viruses are harvested and used 
for further amplifications. Viral infection and protein expression are performed as described by O'Reilley et 
al., Raculovirus expression vectors: A L aboratory Manual, Oxford: Oxford University Press (1994). 
10 Expressed poly-his tagged PRO can then be purified, for example, by Ni 2+ -chelate affinity 

chromatography as follows. Extracts are prepared from recombinant virus-infected Sf9 cells as described by 
Rupert et al.. Nature . 362: 175-179 (1993). Briefly, Sf9 cells are washed, resuspended in sonication buffer (25 
== mL Hepes, P H 7.9; 12.5 mM MgCl 2 ; 0. 1 mM EDTA; 10% glycerol; 0. 1 % NP-40; 0.4 M KC1), and sonicated 
3 twice for 20 seconds on ice. The sonicates are cleared by centrifugation, and the supernatant is diluted 50-fold 
\\S in loading buffer (50 mM phosphate, 300 mM NaCl, 10% glycerol, pH 7.8) and filtered through a 0.45 
5 filter. A Ni 2+ -NTA agarose column (commercially available from Qiagen) is prepared with a bed volume of 5 
S mL, washed with 25 mL of water and equilibrated with 25 mL of loading buffer. The filtered cell extract is 

0 loaded onto the column at 0.5 mL per minute. The column is washed to baseline A J80 with loading buffer, at 
which point fraction collection is started. Next, the column is washed with a secondary wash buffer (50 mM 

^20 phosphate; 300 mM NaCl, 10% glycerol, pH 6.0), which elutes nonspecifically bound protein. After reaching 
3 A 280 baseline again, the column is developed with a 0 to 500 mM Imidazole gradient in the secondary wash 
t buffer. One mL fractions are collected and analyzed by SDS-PAGE and silver staining or Western blot with 

1 Ni J+ -NTA-conjugated to alkaline phosphatase (Qiagen) . Fractions containing the eluted His 10 -tagged PRO are 
pooled and dialyzed against loading buffer. 

25 Alternatively, purification of the IgG tagged (or Fc tagged) PRO can be performed using known 

chromatography techniques, including for instance, Protein A or protein G column chromatography. 

Many of the PRO polypeptides disclosed herein were successfully expressed as described above. 

EXAMPLE 24 : Preparation of Antibod ies that Bind PRO 

30 This example illustrates preparation of monoclonal antibodies which can specifically bind PRO. 

Techniques for producing the monoclonal antibodies are known in the art and are described, for 
instance, in Coding, supra. Immunogens that may be employed include purified PRO, fusion proteins containing 
PRO, and cells expressing recombinant PRO on the cell surface. Selection of the immunogen can be made by 
the skilled artisan without undue experimentation. 

35 Mice, such as Balb/c, are immunized with the PRO immunogen emulsified in complete Freund's 

adjuvant and injected subcutaneously or intraperitoneally in an amount from 1-100 micrograms. Alternatively, 
the immunogen is emulsified in M PL-TDM adjuvant (Ribi Immunochemical Research, Hamilton, MT) and 
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injected into the animal's hind foot pads. The immunized mice are then boosted 10 to 12 days later with 
additional immunogen emulsified in the selected adjuvant. Thereafter, for several weeks, the mice may also be 
boosted with additional immunization injections. Serum samples may be periodically obtained from the mice 
by retro-orbital bleeding for testing in ELISA assays to detect anti-PRO antibodies. 

After a suitable antibody titer has been detected, the animals "positive" for antibodies can be injected 
with a final intravenous injection of PRO. Three to four days later, the mice are sacrificed and the spleen cells 
are harvested. The spleen cells are then fused (using 35% polyethylene glycol) to a selected murine myeloma 
cell line such as P3X63AgU.l, available from ATCC, No. CRL 1597. The fusions generate hybridoma cells 
which can then be plated in 96 well tissue culture plates containing HAT (hypoxanthine, aminopterin, and 
thymidine) medium to inhibit proliferation of non-fused cells, myeloma hybrids, and spleen cell hybrids. 

The hybridoma cells will be screened in an ELISA for reactivity against PRO. Determination of 
"positive" hybridoma cells secreting the desired monoclonal antibodies against PRO is within the skill in the art. 

The positive hybridoma cells can be injected intraperitoneally into syngeneic Balb/c mice to produce 
ascites containing the anti-PRO monoclonal antibodies. Alternatively, the hybridoma cells can be grown in tissue 
culture flasks or roller bottles. Purification of the monoclonal antibodies produced in the ascites can be 
accomplished using ammonium sulfate precipitation, followed by gel exclusion chromatography. Alternatively, 
affinity chromatography based upon binding of antibody to protein A or protein G can be employed. 



f] FX AMPLE 25 : Purification of PRO Polype ptides Using Specific Antibodies 

U Native or recombinant PRO polypeptides may be purified by a variety of standard techniques in the art 

320 of protein purification. For example, pro-PRO polypeptide, mature PRO polypeptide, or pre-PRO polypeptide 
C ; is purified by immunoaffinity chromatography using antibodies specific for the PRO polypeptide of interest. In 
t general, an immunoaffinity column is constructed by covalently coupling the anti-PRO polypeptide antibody to 
^ an activated chromatographic resin. 

Polyclonal immunoglobulins are prepared from immune sera either by precipitation with ammonium 
25 sulfate or by purification on immobilized Protein A (Pharmacia LKB Biotechnology, Piscataway, N.J.). 
Likewise, monoclonal antibodies are prepared from mouse ascites fluid by ammonium sulfate precipitation or 
chromatography on immobilized Protein A. Partially purified immunoglobulin is covalently attached to a 
chromatographic resin such as CnBr-activated SEPHAROSE™ (Pharmacia LKB Biotechnology). The antibody 
is coupled to the resin, the resin is blocked, and the derivative resin is washed according to the manufacturer's 
30 instructions. 

Such an immunoaffinity column is utilized in the purification of PRO polypeptide by preparing a fraction 
from cells containing PRO polypeptide in a soluble form. This preparation is derived by solubilization of the 
whole cell or of a subcellular fraction obtained via differential centrifugation by the addition of detergent or by 
other methods well known in the art. Alternatively, soluble PRO polypeptide containing a signal sequence may 
35 be secreted in useful quantity into the medium in which the cells are grown. 

A soluble PRO polypeptide-containing preparation is passed over the immunoaffinity column, and the 
column is washed under conditions that allow the preferential absorbance of PRO polypeptide (e.g., high ionic 
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slre n g ,h buffers .n the presence of deterge.). Then, the co.umn is e.uted under conditions that disrupt 
anUhody/PROpo.yp^^^ 

of a chaotrope such as urea or thiocyana.e ion), and PRO poiypeptide is collected. 

FXAMPLE 26 : Dnip Screening 

, T^sTnven.ion is panicle useful fo, screemng compounds by using PRO polypep.tdes or btndtng 

fragment .hereof in any of a variety of drug screening ,echn, q u.s. The PRO polypepude or fragment employed 
1 a ,es. may either he free in solution, affixed - . - *™ - • «« « ^ 

,r,ce„u,a„y. Or, me.hod of drug screening u,i„«s euxaryouc or protaryotic hos, ce„s whieh „. s„b y 
^formed wid, recombinan, nuCeic acids expressing .he PRO po.ypep.ide or fragment. Drugs are scre.ne^ 
„ against such reformed ce„s in c.mpo.ittve hinging assays. S«h cefis. eirh.r , viahfe or filed ta» can b. 
L for s,„dard hinding assays. O. may measure, fo, examp.e. ,he formation of Comdexes between PRO 

ZL be.ween me PRO peptide and Us target ce„ o, „,ge, receptors caused h, .he ag.n, he.ng test^ 
Thus rhe present invention provides methods o, screening fo, drugs or any other agents whtch can 

,5 affectaPROpoiypeptide-ass^ 

an PRO peptide or fragment hereof and assaying (., ,o, the presence of a comp.ex between the ag.n, - 

i atd the celi b, methods we,, >now„ ,„ m. art. ,„ such competitive hinding assays, the PRO po ypept.de » 
■ fragment is typically ,abe,«d. After sui.ah,, incuhat.on, free PRO po.ypcptide o, fragment ,s separa.ed „om 

J agent to bind to PRO polypeptide or to interfere with the PRO polypeptide/cell complex. 

: hinding affinity to a polypeptide tund is described in detail in WO 84,03564, published on September 13, ,984^ 

„ as plastic pins or some ome, surface. As appiied to , PRO polypeptide, the peptide t.s, compounds arc eacKd 
I PRO polypeptide ^ washed. Bound PRO polypeptide is detected by methods we,, Known ,n the art. 
Purified PRO po.ypeptide « a,so be coated direct,, onto p.ates fo, us. m th. aforementioned d™g screemng 
«. ,„ JZ, — * can be «d to capture the peptide and immobile ,. on m. 

3 „ invention also contemplates me use of competitive drug screening assays in which neutralumg 

antibodies capable o, hinding PRO polypeptide specif.cali, compe.e with a t.s, compound ,0, bind.ng to PRO 

peptide which shares one or more antigenic determinants with PRO polypeptide. 

35 F X AMPLE 27 : Rational Drug Design 

T^oai of rational drug design is to produce structura, anaiogs of oio.ogicaliy acuve po.ypept.de of 

interest (/.., a PRO po.ypept.de) or of small molecules with which they interact, , g , agonists, antagomsts, or 
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inhibitors. Any of these examples can be used to fashion drugs which are more active or stable forms of the 
PRO polypeptide or which enhance or interfere with the function of the PRO polypeptide in vivo (c./.. Hodgson, 

Rio/Technoloev. 9: 19-21 (1991)). 

In one approach, the three-dimensional structure of the PRO polypeptide, or of an PRO 
polypeptide-inhibitor complex, is determined by x-ray crystallography, by computer modeling or, most typically, 
5 by a combination of the two approaches. Both the shape and charges of the PRO polypept.de must be ascertained 
to elucidate the structure and to determine active site(s) of the molecule. Less often, useful information regarding 
the structure of the PRO polypeptide may be gained by modeling based on the structure of homologous proteins. 
In both cases, relevant structural information is used to design analogous PRO polypeptide-like molecules or to 
identify efficient inhibitors. Useful examples of rational drug design may include molecules which have improved 
10 activity or stability as shown by Braxton and Wells, Biochemistry, 31:7796-7801 (1992) or which act as 
inhibitors, agonists, or antagonists of native peptides as shown by Athauda et al., J. Biochem. , 113:742-746 
(1993). 

It is also possible to isolate a target-specific antibody, selected by functional assay, as described above, 
Q and then to solve its crystal structure. This approach, in principle, yields a pharmacore upon which subsequent 
•|l5 drug design can be based. It is possible to bypass protein crystallography altogether by generating anti-idiotypic 
i antibodies (anti-ids) to a functional, pharmacologically active antibody. As a mirror image of a mirror image, 
m the binding site of the anti-ids would be expected to be an analog of the original receptor. The anti-id could then 
S be used to identify and isolate peptides from banks of chemically or biologically produced peptides. The isolated 
5 " peptides would then act as the pharmacore. 

1320 By virtue of the present invention, sufficient amounts of the PRO polypeptide may be made available 

R to perform such analytical studies as X-ray crystallography. In addition, knowledge of the PRO polypeptide 
[l amino acid sequence provided herein will provide guidance to those employing computer modeling techniques 
G in place of or in addition to x-ray crystallography. 

55 IS? 

25 EXAMPLE 28: dene Amplification 

This example shows that the PR0327-, PR0344-, PR0347-, PR0357- and PR0715-encoding genes 
are amplified in the genome of certain human lung, colon and/or breast cancers and/or cell lines. Amplification 
is associated with overexpression of the gene product, indicating that the polypeptides are useful targets for 
therapeutic intervention in certain cancers such as colon, lung, breast and other cancers. Therapeutic agents may 

30 take the form of antagonists of PR0327, PR0344, PR0347, PR0357 aor PR0715 polypeptide, for example, 
murine-human chimeric, humanized or human antibodies against a PR0327, PR0344, PR0347, PR0357 or 
PR0715 polypeptide. These amplifications also are useful as diagnostic markers for the presence of a specific 
type of tumor type. 

The starting material for the screen was genomic DNA isolated from a variety cancers. The DNA is 
35 quantitated precisely, e.g., fluorometrically. As a negative control, DNA was isolated from the cells of ten 
normal healthy individuals which was pooled and used as assay controls for the gene copy in healthy individuals 
(not shown). The 5' nuclease assay (for example, TaqMan™) and real-time quantitative PCR (for example, ABI 
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Prizm 7700 Sequence Detection System™ (Perkin Elmer, Applied Biosystems Division, Foster City, CA)>, were 
used to find genes potentially amplified in certain cancers. The results were used to determine whether the DN A 
encoding PR0327, PR0344, PR0347, PR0357 or PR0715 is over-represented in any of the primary lung or 
colon cancers or cancer cell lines or breast cancer cell lines that were screened. The primary lung cancers were 
obtained from individuals with tumors of the type and stage as indicated in Table 9. An explanation of the 
5 abbreviations used for the designation of the primary tumors listed in Table 9 and the primary tumors and cell 
lines referred to throughout this example are given below. 

The results of the TaqMan™ are reported in delta (A) Ct units. One unit corresponds to 1 PCR cycle 
or approximately a 2-fold amplification relative to normal, two units corresponds to 4-fold, 3 units to 8-fold 
amplification and so on. Quantitation was obtained using primers and a TaqMan™ fluorescent probe derived 
10 from the PR0327-, PR0344-, PR0347-, PR0357- or PR0715-encoding gene. Regions of PR0327, PR0344, 
PR0347, PR0357 or PRO? 15 which are most likely to contain unique nucleic acid sequences and which are least 
likely to have spliced out introns are preferred for the primer and probe derivation, e.g. , 3 '-untranslated regions. 
The sequences for the primers and probes (forward, reverse and probe) used for the PRG327, PRG344, 
PR0347, PR0357 or PR0715 gene amplification analysis were as follows: 
I n 1 5 PRQ327 (DNA381 13-1230) 

| forward 5 -CTCAAGAAGCACGCGTACTGC-3' (SEQ ID NO:96) 

£ gjobe 5 -CCAACCTCAGCTTCCGCCTCTACGA-3- (SEQ ID NO:97) 

| reverse 5 -CATCCAGGCTCGCCACTG-3' (SEQ ID NO:98) 

O20 PRQ344 (DNA40592-1242) 

forward 5 -TGGCAAGGAATGGGAACAGT-3' (SEQ ID NO:99) 

p r 0b e 5 ' - ATGCTGCC AG ACCTGATCGC AG AC A-3 (SEQ ID NO: 100) 

reverse 5 ' -GGGC AG AAATCC AGCC ACT-3 (SEQ ID NO: 101) 

25 PRQ347 (DNA44176-1244) 

forward 5-CCCTTCGCCTGCTTTTGA-3' (SEQ ID NO:102) 

probe 5 ' -GCC ATCT A ATTG A AGCCC ATCTTCCC A-3 (SEQ ID NO: 103) 

reverse 5 ' -CTGGCGGTGTCCTCTCCTT-3 (SEQ ID NO: 104) 

30 PRQ357 (DNA44804-1248) 

forward 5 -CCTCGGTCTCCTCATCTGTGA-3' (SEQ ID NO: 105) 

probe 5 ' -TGGCCC AGCTG ACG AGCCCT-3 ' (SEQ ID NO: 106) 

reverse 5'-CTCATAGGCACTCGGTTCTGG-3' (SEQ ID NO: 107) 
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PR<T71SmNA52722-1229) 

forward 5-.TGGCTCCCAGCTTGGAAGA.3' (SEQ ID NO: 108) 

probe 5 1 -C AGCTCTTGGCTGTCTCC AGT ATGTACCC A-3 (SEQ ID NO: 109) 

reverse 5 ' -G ATGCCTCTGTTCCTGC AC AT-3 (SEQ ID NO: 110) 

The 5- nuclease assay reaction is a fluorescent PCR-based technique which makes use of the 5' 
exonuclease activity of Taq DN A polymerase enzyme ,o monitor amplification in real time. Two oligonucleotide 
primers are used to generate an amplicon typical of a PGR reaction. A third oligonucleotide, or probe, is 
designed to detect nucleotide sequence located between the two PCR primers. The probe is non-extendible by 
Taq DNA polymerase enzyme, and is labeled with a reporter fluorescent dye and a quencher fluorescent dye. 
Any laser-induced emission from the reporter dye is quenched by the quenching dye when the two dyes are 
located close together as they are on the probe. During the amplification reaction, the Taq DNA polymerase 
enzyme cleaves the probe in a template-dependent manner. The resultant probe fragments disassociate in 
solution, and signal from the released reporter dye is free from the quenching effect of the second fluorophore. 
One molecule of reporter dye is liberated for each new molecule synthesized, and detection of the unquenched 
reporter dye provides the basis for quantitative interpretation of the data. 

The 5- nuclease procedure is run on a real-time quant.tative PCR device such as the ABI Prism 7700TM 
Sequence Detection. The system consists of a thermocycler, laser, charge-coupled device (CCD) camera and 
computer. The system amplifies samples in a 96-well format on a thermocycler. During amplification, 
laser-induced fluorescent signal is collected in real-time through fiber optics cables for all 96 wells, and detected 
at the CCD. The system includes software for running the instrument and for analyzing the data. 

5' Nuclease assay data are initially expressed as Ct, or the threshold cycle. This is defined as the cycle 
at which the reporter signal accumulates above the background level of fluorescence. The ACt values are used 
as quantitative measurement of the relative number of starting copies of a particular target sequence in a nucleic 
acid sample when comparing cancer DNA results to normal human DNA results. 

Table 9 describes the stage, T stage and N stage of various primary tumors which were used to screen 
25 the PR0327, PR0344, PR0347, PR0357 and PR07 15 compounds of the invention. 
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Table 9 

Primar y I .line and Colon Tumor Profiles 

Stage Other Stage Dukes Stage T Stage NStage 

Primary Tumor Stage T1 N1 

Human lung tumor AdenoCa (SRCC724) [LT1] HA ^ nq 

5 Human lung rumor SqCCa (SRCC725) [LT la] MB ^ ^ 

Human lung tumor AdenoCa (SRCC726) ILT2] IB Tl N2 

Human lung tumor AdenoCa (SRCC727) ILT3] II1A ^ nq 

Human lung tumor AdenoCa (SRCC728) [LT4] IB nq 

Human lung tumor SqCCa (SRCC729) [LT6] IB Tl NO 

10 Human lung tumor Aden/SqCCa (SRCC730) [LT7] IA ^ m 
Human lung tumor AdenoCa (SRCC731) [LT9] IB 
Human lung tumor SqCCa (SRCC732) [LT 10] HB 

Human lung tumor SqCCa (SRCC733) [LT 11] HA ^ nq 

Human lung tumor AdenoCa (SRCC734) [LT 12] IV nq 

15 Human lung tumor AdenoSqCCa (SRCC735)[LT13]1B nq 

Human lung tumor SqCCa (SRCC736) [LT 15] IB nq 
Human lung tumor SqCCa (SRCC737) [LT 16] IB 

Human lung tumor SqCCa (SRCC738) [LT17] UB NQ 

Human lung tumor SqCCa (SRCC739) [LT 18] IB ^ m 
...20 Human lung tumor SqCCa (SRCC740) [LT19] IB 

C 3 Human lung tumor LCCa (SRCC741) [LT21] UB ^ ^ 
•if Human lung AdenoCa (SRCC81 1) [LT22] 1A 

*S Human colon AdenoCa (SRCC742) [CT2] Ml U ^ 

Human colon AdenoCa (SRCC743) [CT3] T3 NQ 

•^25 Human colon AdenoCa (SRCC744) [CT8] NQ 

W Human colon AdenoCa (SRCC745) [CT10] £ £ 

in Human colon AdenoCa (SRCC746) [CT12] mA RO B PT3 P N0 

Hi Human colon AdenoCa (SRCC747) [CT14] pMO RO B pL3 P 

Human colon AdenoCa (SRCC748) [CT15] M1R2 V 

C330 Human colon AdenoCa (SRCC749) [CT16] pMO ^ P^ P^ 

CO Human colon AdenoCa (SRCC750) [CT 17] R oT3 N0 

IU Human colon AdenoCa (SRCC751) [CT1] B j, T3 M 0 

U Human colon AdenoCa (SRCC752) [CT4] ^ pNQ 

h Human colon AdenoCa (SRCC753) [CT5] NQ 

ri35 Human colon AdenoCa (SRCC754) [CT6] pMO, RO B pi* P 

Human colon AdenoCa (SRCC755) [CT7] Gl A P V 

Human colon AdenoCa (SRCC756) [CT9] « u ^ ^ 

Human colon AdenoCa (SRCC757) [CTU] wr»»n r D T3 pNO 

Human colon AdenoCa (SRCC758) [CT18] MO, RO B P 13 p 

40 

r>NA Preparation : 

DNA was prepared from cultured cell lines, primary tumors, normal human blood. The isolat.on was 

performed using purification kit, buffer set and protease and all from Quiagen, according to the manufacturer's 
45 instructions and the description below. 
Cell culture lysis: 

Cells were washed and trypsinized at a concentration of 7.5 x 10' per tip and pelleted by centrifug.ng 
at 1000 rpm for 5 minutes at 4°C, followed by washing again with 1/2 volume of PBS recentrifugation. The 
pellets were washed a third time, the suspended cells collected and washed 2x with PBS. The cells were men 

50 suspended into 10 ml PBS. Buffer CI was equilibrated at 4°C. Qiagen protease #19155 was diluted into 6.25 
ml cold ddH 2 0 to a final concentration of 20 mg/ml and equilibrated at 4°C. 10 ml of G2 Buffer was prepared 
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by diluting Qiagen RNAse A stock (100 mg/ml) to a final concentration of 200 ^g/ml. 

Buffer CI (10 ml, 4°C) and ddH20 (40 ml, 4°C) were then added to the 10 ml of cell suspension, mixed 
by inverting and incubated on ice for 10 minutes. The cell nuclei were pelleted by centrifuging in a Beckman 
swinging bucket rotor at 2500 rpm at 4°C for 15 minutes. The supernatant was discarded and the nuclei were 
suspended with a vortex into 2 ml Buffer CI (at 4°C) and 6 ml ddH 2 0, followed by a second 4°C centrifugation 
5 at 2500 rpm for 15 minutes. The nuclei were then resuspended into the residual buffer using 200 „1 per tip. 
G2 buffer (10 ml) was added to the suspended nuclei while gentle vortexing was applied. Upon completion of 
buffer addition, vigorous vortexing was applied for 30 seconds. Quiagen protease (200 »\. prepared as indicated 
above) was added and incubated at 50°C for 60 minutes. The incubation and centrifugation was repeated until 
the lysates were clear (e.g.. incubating additional 30-60 minutes, pelleting at 3000 x g for 10 min., 4»C). 
!0 Solid human tumor sample preparation and lysis: 

Tumor samples were weighed and placed into 50 ml conical tubes and held on ice. Processing was 
limited ,o no more than 250 mg tissue per preparation (1 tip/preparation). The protease solution was freshly 
prepared by diluting into 6.25 ml cold ddH 2 0 to a f.nal concentration of 20 mg/ml and stored at 4°C. G2 buffer 
! (20 ml) was prepared by diluting DNAse A to a final concentration of 200 mg/ml (from 100 mg/ml stock). The 
rumor tissue was homogenated in 19 ml G2 buffer for 60 seconds using the large tip of the polytron in a laminar- 
: flow TC hood in order to avoid inhalation of aerosols, and held at room temperature. Between samples, the 
J polytron was cleaned by spinning at 2 x 30 seconds each in 2L ddH 2 0, followed by G2 buffer (50 ml). If tissue 

was still present on the generator tip, the apparatus was disassembled and cleaned. 
1 Quiagen protease (prepared as indicated above, 1.0 ml) was added, followed by vortexmg and 

J20 incubation at 50°C for 3 hours. The incubation and centrifugation was repeated until the lysates were clear (e.g. , 
\ incubating additional 30-60 minutes, pelleting at 3000 x g for 10 min., 4°C). 
i Human blood preparation and lysis: 

3 Blood was drawn from healthy volunteers using standard infectious agent protocols and citrated into 10 

* ml samples per tip. Quiagen protease was freshly prepared by dilution into 6.25 ml cold ddH 2 Q to a final 
25 concentration of 20 mg/ml and stored at 4°C. G2 buffer was prepared by diluting RNAse A to a final 
concentration of 200 rfri from 100 mg/ml stock. The blood (10 ml) was placed into a 50 ml conical tube and 
10 ml CI buffer and 30 ml ddH 2 0 (both previously equilibrated to 4°C) were added, and the components mixed 
by inverting and held on ice for 10 minutes. The nuclei were pelleted with a Beckman swinging bucket rotor 
at 2500 rpm, 4°C for 15 minutes and the supernatant discarded. With a vortex, the nuclei were suspended into 
30 2 ml CI buffer (4»C) and 6 ml ddH 2 0 (4°C). Vortexing was repeated until the pellet was white. The nuclei were 
then suspended into the residual buffer using a 200 „1 tip. G2 buffer ( 10 ml) were added to the suspended nuclei 
while gently vortexing, followed by vigorous vortexing for 30 seconds. Quiagen protease was added (200 mD 
and incubated at 50°C for 60 minutes. The incubation and centrifugation was repeated until the lysates were clear 
(e.g., incubating additional 30-60 minutes, pelleting at 3000 x g for 10 min., 4°C). 
35 Purification of cleared lysates: 

(1) Isolation of g enomic DNA: 

Genomic DNA was equilibrated ( 1 sample per maxi tip preparation) with 10 ml QBT buffer. QFelution 
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buffer was .,ui,ib,a,ed a, 50-C. The samples were vo„e«d for 30 seconds. men loaded o„,o e q u ,bra,e ,,p 
- drained by graviry. The lips were washed wi.h 2 , ,5 m, QC buffer. The DNA was — » - 
suanized, slaved 30 m, Core, ,uhes wi.h ,5 m, QF buffer <5«, Isopropano, CO, ml) was added .o ea 
sample ih. rubes covered whh parafm and mixed by r.peaied inversion unii, .he DNA precpna.ed. Samples 
were p.,,...* by c.nirihrga.ion in dre SS-34 roior a, ,5,000 rpm for ,0 minui.s a, «. The pel,., locai.on was 
mark.d, ,he sup.rn.ian, discarded, and ,0 m, 70,. eihanol (4-C, was added. Samples were p^ed agam b, 
cen.ri^ga.ion on ihe SS-34 roior a, ,0*00 rpm for ,0 minn.es „ «. The peiie, locanon was marked and , he 
snpemaian, discarded. The rubes were rhen piaeed on rhei, side ,n a drying rack and dr.ed ,0 m.nu.es a, 37 C, 

taking care not to overdry the samples. 

Af.er drying, ,he cellers were dissolved in,o , 0 m, TE (pH 8.5, and p.aced „ 50-C fo, 1-2 hours 
, sampies were held overhigh, a, « as dissoluiion coming. The DNA solu.ion was rh.n .referred ,„ L5 m, 
rubes wiih a 26 gauge needie on a mberculin syringe. The rransf.r was repeared 5* in order ,o shea, ,hc DNA. 

Samples were then placed al 50-C for 1-2 hours. 

(2) of .enonr j - ™» ^na.a.ion for fen, amnlifica.ion assay : 

The DNA levels in each rube wee ouan.ified by standard A*.. A,„ specrrophoiom.rry on a 1:20 

W A. ra.ios were in ,he range of 1 .8-19. Each DNA samples was men ddur.d furlh.r ,„ app— ely 200 
„Xl " TE «« ..5). ,f -he original mai.ria, was highly concen.ra.ed <*« 7O0 ng/,,,, .he maier.al was 
nlaced at 50°C for several hours until resuspended. 

Pluoromeiric DNA q ua„„,a,ion was ihen performed on rhe diiu.ed m„.ria, (20-600 „g,m„ usmg .he 
,„ manufacurer, guideiines as modif.ed below. This was accomplrshed by allowing a Hoeff.r DyNA Quan, 2O0 
„„„,„me,er ,0 warm-up for abou, 15 minnres. The H«chs, dye working so.u.ion <*H3325S. ,0 ,1, prepared 
Ii,i„ ,2honrs of use, was diiu.ed in.o K» m, , *TNE buffer. A 2 m, enverre was „„ed - - — 
so,u,„„, placed inro ,he machine, ^ rhe machhre was K rc*d. pCEM 3Zf< + > (2 , « ~ 
added ,o 2 m, o, fluoromeie, soludon »d calibr.ied a, 200 uni.s. An addi.iona, 2 „ of pGEM 3Zf(+) DNA 
25 wasdrenresreda^drereadingconfirmeda^ + ,. lOuni.. Each sample was , hen read a. leasnn rrrphcar. 

as the quantification value. ,. un 
The fluorometricly derermined concen.rarion was ihen used ,o diiure each samp.. ,o ,0 ngM m ddH.O 
This was done simulia^ously on ,11 iempla.e samples for a single TauMan pla.e assay, and wiih enough marenal 
30 ro run 500- ,000 assays. The samples were .es.ed in iriplicaie wiih Taqman™ primers and probe boih B-ac„n 
and GAPDH on a single pla.e wid, norma, human DNA - no-iempla,. con.rols. The diluied samples were 
used provided ihardre CT value o, norma, human DNA subrraced from « DNA was + /- 1 C, The ddu.ed 
loaned genomic DNA was siored in 1.0 m, ,!,,»0,s ,, -SCC. A„,„o.s which we. subse,uen„y 
in dre gen. amp.ir.ca.ion assay were s.ored a, «. Each 1 m, aiUmo, is enegh for 8 -9 p.a.es or 64 i.s.s. 

35 Gene amplification assay: . 

The PRG327 PRG344, PRQ347, PR0357 and PRG7 15 compounds of the invention were screened m 
the following primary tumors and the resulting AC, values greater man or eoual to 1 .0 are reported in Table 10. 
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Table 10 

ah valnes in pri mary tumo r and cell lines models 
PROTT7 PR0344 PR0347 PR0357 PR0715 
Primary Tumors PR0327 rKUJ ^ 



,35 



LTla 1-045 - j™" 2 4? 

1.93 

. ns ... 1.325 2.93 

10 LT3 1133 1.2 



LT6 1-395 



1.865 



1.945 2.6 
1.42 3.18 



1.09 



or Cell Lines — \~(B5 " -~ 1 625 

LT1 



1.18 1045 



15 2 645 3.47 1-005 

LT9 — 2.91 



1305 - 1.845 3.42 1-125 

LT10 1-305 t n 3 51 

, „ ! 52 1.395 1-185 1-75 

LT11 I- 53 1:>Z 1 35 2.875 1 12 



&25 LT12 2.99 1-2 -■_ - j n 

lO 2.15 1 /J 



1.425 1-225 1-63 

1.11 
1.14 



fU nn 2 48 1-81 2.035 1-585 2.29 

. LT13 2 M75 2 2g .665 1-83 

,= 30 1Q5 i 15 1.31 

W ,„ 1 62 1.615 2.205 2.33 

U LT15 3.99 -62 ,_ g9 

lW 1.27 1-89 

1.44 

1 ift 1 13 " 2605 12 

LT16 L16 1.1 

2.65 1-09 

40 ,T17 1 76 1-46 1 24 1-275 \f 

LT17 1 /0 2.855 1-33 



1.01 

2.455 1 14 



45 LT18 

1SR 2 47 1 835 2.295 2.38 

LT19 3.58 LAi 

50 LT21 - 109 

^ 201 !:S 5 5 

1 19S - 101 ~ 1135 

55 CT3 l-l 25 1.105 
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Primary Tumors 
r>r Cell Lines 
CT8 



Table 10 (conf) 
p R 55^ PR0344 PR0347 PR035/ 



PR0715 




CT10 



2.535 



1.42 



2.155 
1.785 



10 CT12 



CT14 



3 



30 



CT5 



1.885 



2.515 



1.16 1-39 
1.45 



1.305 1-17 



1.3 



CT17 1715 



1.375 



1.245 1-045 



2.505 



1.515 1-625 
1.985 



1.5 1-265 
1.575 

1.25 1-585 



315 CT15 A - JV " 1475 



1.33 1-05 l-«5 

CT16 1475 M75 

1.055 



20 _ 1.245 



1.375 



1.045 1-285 



CT1 l6 
25 1.085 



9 ??s 1.465 

CT4 2 - 225 2.23 



1.275 1-375 
2.23 
1.165 



1.695 1-975 
2.07 
1.715 



35 1 085 1.305 

CT6 2285 ~ ,73 

1.245 



126 



Primary Tumors 

Crtt Lines 
CT7 



Table 10 (cont') 

AOj^luesJ^^ 

PR0344 PR0347 



PR0327 



PR0357 



1.735 



PR0715 



1.005 

1.65 

1.025 



CT9 



10 CT11 



1.585 



3.335 



1.355 



1.315 
1.525 



1.835 



1.0 

2.185 
2.54 



CT18 



1.075 



1.69 



115 SRCC771 (HI 57) 165 
= SRCC772 (H441) 2.23 



SRCC773 (H460) 



J 20 



1.12 



SRCC774 (SKMES-1) 1-18 



SRCC777 (SW620) 2.24 



25 SRCC778 (Colo320) 1.01 



SRCC830 (HCC2998) 1.23 



30 



SRCC831 (KM12) 1.61 



SRCC832 (H522) 1 02 



SRCC833 (H810) 



1.11 
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PRQ327 : . . .„„„ wilh selected tumors from the above initial screen 

PR0327 (DNA381 13-1230) was reexamined along wttn selected iu 

wi „ r.a—appin, Tab.e „ dese^.be '"-" M "^^Z 
PR0327 (DNA38, ,3, 230>. The franco* ^Un „« « app— e,y e,e„ 2 n,,g»ba«s a,on 
"lie ,, an, a,e «ed ,o con,™, - AC, ,a,„es * * ~ J»a „s 

a,o» g Ch—e ■» » (DNA381 13- ,230, « ,ndica,ed ,o t ..eced ™« ,„ Tab.e , - 

PR0327 < DN A38„3-,230, was a,s„ refined along wi.h ,e,=c,ed « A» - above ,„■„, 

PRG327 <DNA38„3-,230,. These nwkers are loca.ed ,n Cose p,o,n,„y » DNA381 ,3-1230 and «d 
11, L ampbT.cion o, ,h« ,e 8 lo„ o f C_e „ ,n DNA381 13-1230 ,s ,c<a,e The 

„ . , » c ta ee - a breatage be,„ee„ ,wo One cR U ve„ .ughlv « q »,va en, ,o 20 «~ 

Table ,4 indice, ,he AC, values fo, ,e s „l B of epiceme, mapp.ng relauve ,„ DNA38113 ,230, 

Chromosome 19. 

Table 1 1 

Framework Markers Along Chromosome 19 



10 20 



Map Position on 
Chromosome 19 



S12 



S50 



S105 



S155 



Stanford Human Genome Center Marker Name 



AFMal07xc9 



SHGC-31335 



SHGC-34102 



SHGC-16175 



25 



Table 12 

Epicenter Markers Aiong Chromosome 19 used for DNA381 13-1230 



30 



35 



Map Position 

on C hromosome 19 
S42 
$43 
S44 

DNA 381 13-1230 
S45 
S46 
S48 



Stanford Human Genome 

Cente r Marker Name 
WI-7289 " 
SHGC-32638 
"SHGC-11753* 

"SHGC-14810 
"AFM214YF6 

SHGC-36583 



Distance to next Marker 
(cR^ 

28 
7_ 

15 



128 




129 




130 




CT14 


2.16 


0.32 


0.37 


1 

0.47 


2.03 


CT15 


0.64 


-0.52 


-0.21 


-0.12 


0.68 


CT16 


1.75 


-0.31 


0.28 


0.47 


1.07 


CT17 


0.77 


-0.18 


0.13 


-0.04 


0.5 


CT18 


0.91 


0.05 


] 0.14 


0.60 


1.08 
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+=15 



PRQ715 (DNA 5 T722-1229): manD ine Table 15 indicates the 

PR0 7,5 was also reexamined wiih k - ^ 3 £ Ttefta mev,o, k m„>cer S 

™« -ca.es - 

- - t i :::r:r;:r r::i: — . — > - 

epicenter mapping markers that were m ampliflcation in the immediate vicinity 

t^ki a ^7?9 1 229 and are used to determine the relative * f 

eonivaiem.oabou, 201*1^. In Table 16, n> „„„ probes were mad. from 

Ou, sequence, which a* indicated ,n the table. SHGC-31370 is 

prob es can be used as -» »— » *~ »«* "°™ ^^Mm*.*. n,a P , 
lhe m „ te found ,o be the dose, to the location o„ M« » — 



^20 



25 



A/iop P osition on Chromosome 17 
Q4 



Q52 
QUO 



Q169 
Q206 
Q232 



Stanford Human Gen ™* Center Marker Name 
SHGC-31242 



SHGC-35988 
AFM200zf4 



SHGC-32689 
SHGC-11717 
SHGC-32338 
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Table 16 



EpicenKrMa^^ 

^ ' I " . 1 T\:^4rm/*» tr» no 



Map Position on 
Chromosom e 17 

Q33 



Stanford Human Genome Marker | Distance to next Marker 

Name 

^ ,cc^ I 18cRtoQ34 



120F17FOR1 



120F17FOR2 



DNA52722-1229 
120F17REV1 



120F17REV2 



Q34 



Marker from forward end of BAC 
sequence ^ 



Marker from forward end of BAC 
sequence 



Marker from reverse end of BAC 
sequence 



Marker from reverse end of BAC 
sequence 



SHGC-31370 



15 



to DNA52722-1229 for selected rumors. 

Table 17 

Amplification of Framework MarkersR^^ 



Tumor 



Framework Marker 



Q4 



Q52 J DNA5272 
2-1229 



20 



LT1 

LTla 

LT2 



LT4 



-0.04 



0.15 



25 



LT11 



-0.08 
-0.32 



-0.66 
-0.03 



-0.14 
-0.25 



QUO 



0.05 

0.23 

0.05 

0.56 

0.19 

0.13 

0.62 

1.20 

0.11 

0.04 

0.65 



Q169 



-0.32 
-0.20 



Q206 



-0.12 
-0.30 
0.06 
-0.22 

-0.33 
: 0.52 

0.97 



Q232 



-0.34 

-0.15 

-0.09 

0.05 

0.04 

0.01 

0.16 

-0.13 

-0.45 

0.17 
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LT13 


0.20 


0.00 


1.37 


-0.15 


-0.04 


0.25 


-0.01 


J LT15 


0.11 


-0.39 


1.75 


0.00 


-0.02 


0.43 


-0.19 


LT16 


-0.07 


-0.56 


1.11 


0.22 


0.19 


0.68 


-0.55 


J LT17 


0.41 


-0.09 


1.14 


0.27 


0.22 


0.73 


0.07 


1 LT18 


0.14 


-0.22 


1.04 


0.27 


0.35 


0.48 


-0.03 


1 LT22 


-0.07 


-0.73 


0.00 


0.13 


-0.02 


0.41 


0.05 


| CT2 


0.12 


-0.47 


1.29 


-0.19 


0.32 




0.18 


J CT3 


0.05 


0.17 


1.06 


-0.41 


0.05 


„. 


-0.06 


CT8 


0.44 


0.14 


1.08 


0.02 


-0.04 




-0.11 


[cTlO 


0.35 


0.26 


1.60 


-0.05 


0.00 




-0.02 


CT12 


-0.15 


-0.46 


0.52 


-0.13 


0.02 




-0.20 


| CT14 


0.26 


-0.59 


1.05 


-0.01 


0.68 




0.48 


J CT15 


0.55 


-0.51 


1.36 


-0.69 


0.11 


— 


-0.16 


|CT16 


0.09 


-0.14 


1.06 


0.00 


0.00 




-0.15 


1 CT17 


0.40 


-0.16 


1.00 


-0.47 


0.04 




-0.29 



;i5 



along chromosome 17 in the immediate vicinity of DNA52722-1229. 



^20 



25 



30 



Tumor 



LT1 

LTla 

LT2 

LT3 

LT4 

LT6 

LT7 

LT9 

LT10 

LT11 



Q33 



-0.18 
0.32 
0.06 
0.08 



Table 18 

Amplification of Epicenter Markers Relative to D NA52722-1229 

Epicenter marker 



-0.20 
0.08 
0.09 



0.75 



120F17FOR 
1 

0.11 

-0.06 
0.14 
-2.06 



-0.51 
-0.17 
0.05 
0.09 



120F17FOR 
2 

0.00 
0.00 
0.00 
0.00 



0.00 
0.00 
0.00 
0.00 



DNA5272 
2-1229 

0.20 
0.68 
0.27 
0.16 



0.23 
0.59 
0.59 



1.07 



120F17REV1 



-0.08 



-0.09 
0.29 
-0.84 



-0.63 
0.02 
-0.22 
0.43 



120F17REV2 



0.07 



■0.20 
0.16 
-0.38 



-0.37 
-0.66 
-0.12 
-0.01 



Q34 



-0.36 



0.32 
0.16 
-0.16 



-0.41 
-0.01 
0.36 
0.63 
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25 



E£Q25nDNA448Q4d248I: -^i^creenwim framework mapping. Table 

PRQ357 was also examined with epicenter mappmg. The markers 



proximity 



(in the genome) to DNA44804-1248 and are used to assess 



the relative amplification in the immediate 



30 vicinity of chromosomel6 wherein DNA44804-1248 

measured in centirays (cR). which is a radiation breakage umt 



between the two 



markers. One cR is very roughly equivalent to 



is located. The distance between individual markers ts 
it approximately equal to a 1 % chance of a breakage 
20 kilobases. The marker SHGC-6154 is the 



marker 



found to be the closest to the location on chromosome 



16 where DNA44804-1248 maps. 
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Table 19 

Fra mework markers forD NA44804^ 



M ap position on chromosome 16 
P7 



^r ^man Genome Center M arker Name 

SHGC-2835 




10 



Table 20 

_ rM cent^^ 



Map position on chromosome 
16 



15 



PI 



Stanford Human Genome 
Cen ter Marker Name 
AFMA139WG1 



Distance to next Marker (cR) 



P3 
P4 



;i 20 



P5 



P6 



DNA44804-1248 



P7 



P8 



P9 



P15 



SHGC-32420 



SHGC-14817 



SHGC- 12265 



SHGC-6154 



SHGC-2835 



SHGC-2850 



AFM297yg5 



CHLC .GATA70B04 



170 (gap) 



40 



33 



10 



67 



^ iC , — o, , te ^ ~- — — — 16 rt ' UiVe '° DNM4804 -' 248 

25 is described in Table 21. 



Table 21 

Framework marker 



30 
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in is 



chromosome 16. 



20 



Table 22 
Epicenter marker 




136 



LT12 



LT13 



LT15 



LT16 



-0.12 



0.41 



0.01 



LT17 



LT18 



LT19 



LT21 



-0.38 



0.36 



-0.04 



-0.02 



0.21 



-0.07 



0.23 



0.17 



0.11 



0.28 



-0.27 



-0.02 



-0.18 



0.84 



1.19 



1.30 



0.41 



1.52 



-0.34 



-0.48 



-0.32 



-0.28 



0.14 



1.42 



1.67 



-0.39 



-0.35 



-1.22 



1.39 



0.04 



1.27 



0.85 



-1.39 



-0.04 



-0.12 



01.37 



0.18 



2.36 



-0.08 



.17 



-0.87 



-0.96 



-0.45 



-0.39 



-0.39 



1.27 



0.09 



0.66 



2.49 



0.85 



-0.59 



-0.30 



-0.49 



0.38 



0.22 



0.36 



-0.25 



-1.21 



-0.72 



-0.54 



-0.52 



-0.13 



-0.25 



-0.36 



-0.35 



0.52 



-0.21 



-0.82 



-0.27 



-0.25 
-0.33 



-0.22 



-0.31 
0.01 



-0.22 



-0.40 



-0.16 
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15 markers analysis gives a more precise reading of the 

Be au«™pl.f.ca..onot 1 heDNAs,es M ^.^.^ 

ltesc DNAs p,a, , ro„ in fo— - S «* » ' - * . J* _ cance, ,her,p, and 

^ Kv thp ON As tested would be expected to have uumy 
directed against the protems encoded by the DNAs tes ^ d markers 

as useful diagnostic reagents. The polypeptides encoded by th DNAs test § 
25 for determming the presence of tumor cells in lung andMr colon .sue ^ - . 
encoding these polypeptides have utility as sources of nucleic acid probes carry g 
procedures. 

ThP ability of PR0241 to stimulate the release of proteoglycans from cartilage 

The ability ot fku^ i u» » . Alnht . ..^m in the therapeut c treatment 

A positive result in this assay evidences mat the polypeptide ,s expected to be useful 
of various cartilage and/or bone injuries or disorders including, for example, arthnu, 

Themetacarpho^ 
—yfreehand^ 
35 in bullc for 24 hours in a humidified atmosphere of 95 % a,r, C0 2 approximate ,y 
woth 0. 1 % BSA and lOOU/ml penicillin and 100,g/ml streptomycin. After washmg 

137 



30 



ab ove SF n«dia. PR024, ^ were ihen ad« a, % e. ^ ^ ^ 

,„,e tl eu k ,n.,«, . *»w„ —o, o, p.o.eogiyc.n ,e,ease dimelhy , metnyl e„e M « (DMB) 

WJ a^ assayed fo, ,ne amoun, of Pecans "^'^ A positive resull in this 
c „,„*e, ri c assay fFantdaie and B„„,e. I****"^™™^ o spited Join, 
5 ,s„y Wica.es tha, the test polypeptide wii, find use. for e*a„,p.e, ,n the tteatnten 
proM e m s. atticuia, cartilage defects, osteosis „, rhenmato ,d .nbn* 

When PK024, ^peptides were tested in ^"^Z^'^ with , M eHe uk in-,« 
,o st— reiease of prolans ,r„ m ^ es - — <» 

10 oroteoglycan release from cartilage ussue. As such, p y v 

led Yoin, prohients, articuiar cattuag. — « a " h ™ S 

EaB^ /-JSiaL^S™^^ ional> disease- 

^ a^roiiferatiyc acttvity of - P-344 po.y^ide was d— - * » „gl, forhodan , ine 

i ne^^orceiiiinese^edin^siody OieNC p^ ^ 

1 20 types of _ (Mon^s e, a,., ^ Boyd, C. ~ ^ ^ rrypsin/EDTA (Cibco), washed 

' ceiis fron, approximate* 60 h» m an -» ceil'tnes -» " , , m 

A „e, —on, the medium was removed and * ceUs were fixed . 0 mo 0% 
30 0.4* sulfor.odatmne B dy« (Sign,,, d.ssoived ,n .« ace « , ^ ^ 

leSl P fit * o T^hlp r\ where the abbreviations are as follows. 

35 concentrations. The results are shown in the following Table 23, where 

NSCL = non-small cell lung carcinoma 
CNS = central nervous system 
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Table 23 



10 



Test compound 


Concentration 


Days 


Ti.mnr Cell Line Type 


Cell Line Designation 


PR0344 


1.2 nM 


2 


Leukemia 


ill Hf\ /"TD\ 

HL-60 ( 1 B) 


PR0344 


1.2 nM 


6 


Renal 


UU-jl a no 


PR0344 


14.9 nM 


2 


Colon 


KM-12 


PR0344 


14.9 nM 


2 


CNS 


SF-268 


PR0344 


14.9 nM 


2 


Ovarian 


OVLAK-4 


PR0344 


14.9 nM 


2 


Renal 


a 1/ I 1 

CAKI-1 


PR0344 


14.9 nM 


2 


Breast 


MDA-MB-43D 


PR0344 


14.9 nM 


6 


Leukemia 




PR0344 


14.9 nM 


6 


Colon 


KM-12 


PR0344 


14.9 nM 


6 


CNS 


SF-295 


PR0344 


14.9 nM 


6 


NSCL 


HOP62 



0 The results of these assays demonstrate that PRG344 polypeptides are useful for inhibiting neoplastic growth 
% ,5 inanumberofdifferenttu^ Antibodies against PRQ344 

1 are useful for affinity purification of this useful polypeptide. Nucleic acids encoding PRG344 polypeptides are 
S useful for the recombinant preparation of these polypeptides. 

™ EXAMPLE3-1: Mflili^^ Growth Facto riVEGF ) Simulated Prolifera j^ofJ*^^ 

£3 20 Cell Growth (Assay 9) t , „ 

CO The ability of various PRO polypeptides to inhibit VEGF stimulated proliferation of endothehal cells w s 

ti tested. Polypeptides testing positive in this assay are useful for inhibiting endothelial cell growth in mammals 

where such an effect would be beneficial, e.g., for inhibiting tumor growth. 

Specifically, bovine adrenal cortical capillary endothelial cells (ACE) (from primary culture, maxtmum of 
25 12-14 passages) were plated in 96-well plates at 500 cells/well per 100 microliter. Assay media included low 
g ,ucose DMEM, 10% ca,f serum, 2 mM glutamine, and IX penicillin/streptomycin/fungizone. Contrc wells 
inc ,uded the following: (l)noACEcells added; (2) ACE cells alone; (3) ACE cells plus 5 ng/ml FGF, 4) ACE 
cells plus 3 ng/ml VEGF; (5) ACE cells plus 3 ng/ml VEGF plus 1 ng/m, TGF-beta; and (6) ACE cells plus 3 
ng/m. VEGF plus 5 ng/m. LIF. The test samples, poly-his tagged PRO polypeptides (in 100 microhter 
30 volumes), were then added to the wells (at dilutions of 1 % , 0. 1 % and 0.01 % , respectively). The cell cu tures 
were incubated for 6-7 days at 37°C/5% C0 2 . After the incubation, the media in the wells was aspirated, and 
,he cells were washed IX with PBS. An acid phosphatase reaction mixture (100 microliter; 0.1M sodrum 
acetate pH 5 5 0 1% Triton X-100, 10 mM P -nitrophenyl phosphate) was then added to each well. After a 2 
hour incubation at 37 °C, the reaction was stopped by addition of 10 microliters IN NaOH . Optical density (OD) 
35 was measured on a microplate reader at 405 run. 

The activity of PRO polypeptides was calculated as the percent inhibition of VEGF (3 ng/ml) sttmulated 
proliferation (as determined by measuring acid phosphatase activity at OD 405 nm) relative to the cells wtthout 
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—ion TGF-bera wa, employed as an aci.i.y reference a, . ng/n... since TGF-be,a b,oc ks 70-90% of 
VEGF-s— ACE ce„ probation. The r.su.rs are UM. o, ,be u.ili.y of .he PRO po.ypepiides ,„ 
cancer .berapy and specify in inhibiting ,nmo, Oogenesis. Numeric,, values <r.,»,,.e inhibition, are 
d e,ermined by calling the percent inhibition of VEGF s„n,u,a,ed proration by the PRO polypeptides 
ro cel., WIU.0U. ™dU«n«livldin«U 1 » P «xcc« n « e imo U « pcrcem ip*«,i.i<™ «*«.«.. ^ TGR- 

5 B ,u ng/ra. which is town tobloct 70-90% of VEGF stimulated cell probation. The results are considered 
po ! ,, i veif,bePROpo.yp e p 1 ideexh i bi,»30%o,g,ea,er,nhibi,io„„fVEGFs 1 i m u l a,io„„,endo 1 b.,ia,cel l gr„w^ 

(relative inhibition 30% or greater). 

The following polypeptide tested positive in this assay: PR0323. 

10 FX AMPLE 32 : Rod Photorece p "" fell Survival (Assay 56) 

shows tha, certain polypeptides of the invention act to enhance the survival/proliferation of rod 
photoreceptor cells and, therefore, are useful for the therapeutic treatment of retma, disorders or mjunes 
including, for example, treating sight loss in mammals due to retinitis pigmentosum. AMD, etc. Sprague 
! Dawley rat pups at 7 day postnata, (mixed population: glia and retinal neuronal cell types) are failed by 
! 15 decapitation following CO, anesthesis and the eyes are removed under sterile conditions. The neural retma ,s 
= dissected away form the pigment epithelium and other ocu,ar tissue and then dissociated mto a smgle cell 
i suspension using 0.25% trypsin in C*». Mg-free PBS. The retinas are incubated at 37*C for 7-H) mmutes 
1 after which the trypsin is inactivated by adding 1 ml soybean trypsin inhibttor. The cells are plated at 100,000 
J cells per well in 96 well plates in DMEM/F12 supp.emented with N, Cells for all experiments are grown at 

u f ^ ro After 2-3 days in culture, cells are fixed using 4% 
1 20 37 °C in a water saturated atmosphere of 5% C0 2 - Alter l s uay* 

paraformaldehyde, and then stamed using CellTracker Green CMFDA. Rho 4D2 (ascites or I g G 1:100, . 
1 monoclonal antibody directed towards the visual pigment rhodopsm is used to detect rod photoreceptor cdls by 
3 indirect immunofluorescence. The results are emulated as % survival: total number of calcetn - rhodopsm 
* positive cells at 2-3 days in culture, divided by the total number of rhodopsin positive cells at time 2-3 days m 
25 culture. The total cells (fluorescent) are quantified at 20x objective magnification using a CCD camera and NIH 
image software for Macintosh. Fields in the well are chosen at random. 
The following polypeptides tested positive in this assay: PRQ243. 
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FX AMPLE 33 " Pericyte c-Fr >* Induction (Assay 93) 

This assay shows mat certain polypeptides of the invention act to induce the expression of c-fos in pencyte 
cells and therefore, are useful not only as diagnostic markers for particular types of pericyte-associated tumors 
but also 'for giving rise to antagonists which would be expected to be useful for the therapeutic treatment of 
pericyte-associated tumors. Specifically, on day 1, pericytes are received from VEC Technologies and all but 
5 ml of media is removed from fiask. On day 2, the pericytes are trypsinized, washed, spun and then plated onto 
96 well plates. On day 7, the media is removed and the pericytes are treated with 100 H of PRO polypept.de 
test samples and controls (positive control = DME + 5% serum + /- PDGF at 500 ng/ml; negative control - 
protein 32) Replicates are averaged and SD/CV are determined. Fold increase over Protein 32 (buffer control) 
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# 

value indlcated by chem _e - (RL u> _ e 

hls togram Two-fold above Protein 32 value is — . low glucoS e DM EM 
= low glucose DMEM = 20% FBS + IX pen strep + IX fungizone. A 

+5% FBS. 

The following polypeptides tested positive in this assay: PRG241. 

— -e session of an — = . ^ ^ ? ^ ^ ^ , 

J —an individuals, for example a human — * ^ ^ ^ h ^ ^ _ 

1 ,5 PBMCs, the other donor will supply responder PBMCs). . 

= d DMSO after isolation. Frozen cells may be thawed overnight m assay media (37 C, 5% CG 2 ) 

and DMSO after isol ^ ^ ^ % ^ ^ serum , 1% 

i washed and resuspended to 3x10 cells/mt pyruva te). The 

„, , • ,cr hppfs 1% non-essential amino acias, i /o kc 1 
1 penicillin/streptomycin, 1% glutamine, 1% HEPES, 

J stimulator PBMCs are prepared by irradiating the cells (about 3000 Rads). 
;i 20 The assay is prepared by plating in triplicate wells a mixture of: 

9 100:1 of test sample diluted to 1 % or to 0. 1 % , 

* 50 1 of irradiated stimulator cells, and 

cells are Basc a from f,«h ly fc.rves.ed ««- « -» — _ fc 

rpm for 20 minutes, collecting and washing the mononuclear cell layer 

a„ Th P assav is then conducted as described above. 
,o IxlO 7 cells/ml of assay med,a. The assay men comDOU nd with decreases 

of less than or equal to 80% being preferred. However, any 

35 for the test protein. 

The foUowing polypeptide tested positive in this assay : PR0361 . 
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FX AM PLE 35 : Tissue Expression Distribution 

E ^L. M , probes were — — .he PRO po,ypep,ide-e K odi„g nuclide seances shown 

were chosen so as ,o give an approximate,, «M00 base pair ampiif.ed fragmen, from ,he 3 end 
Icia.ed -P.... a — * PCR reac.ion. The o.igonuCeo.id. P ^s were empioy.d ,n s.and.rd 

zi*. ™ ~*» - — »— fr ° m dir ™° a : 

of express of ,he PRO po,ypep,ide-e„cod,„g nuCe.c acid in * various .issues res.ed. Know edge of 0* 
«JL pa„em or ,„e differenria, expression of ,he PRO P^p.id.-eneoding nucie.c ,c,d ,n var.ous 
expression v without other tissue- 

differen, human ussue types provides a diagnosnc marker useful for t.ssue typmg, 

specif, markers, for determining the primary t.ssue source of a metastatic tumor, and the l*e. The results 

these assays are shown in Table 24 below. 



15 



J 20 



Nucleic Acid 

DNA34392-1170 

DNA39976-1215 

DNA35595-1228 

DNA 34436-1238 

DNA44 176- 1244 

DNA44 192- 1246 

DNA44804-1248 

DNA41234-1242 

DNA45410-1250 

DNA46777-1253 



Table 24 
Si gnificantl y Expressed In 
liver, kidney, brain, lung 
brain 

lung, placenta, brain 

liver 

kidney 

lung, liver, kidney 
lung, brain, kidney, liver 



Not Signif> ant W Expressed In 

placenta 

lung 

pancreas, brain, kidney, liver 
testis 

brain, lung 
liver 

lung, brain 
brain 

liver, placenta, brain 
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I minrrn ,1 ■-- --i r " PflhrohlW ™ ■ ine (Assay 107 J. 

T y is use*, for screening PRO po,ypep.ides for ,h. abiiiry - induce ft. swnch from aduh 
Uemogiobm ,o feu,, hemogiobin in an ^.hrobias.ic ce„ ,,ne. Moiecules .es.ing P^sUiye in ,h,s assay are 
,o be useful for ,h«r,p.u,ica„y ,ea,u,g various — benrog—iared d.sor ers such - 
30 I various _,as. The assay is formed as fohows. Ery,h,ob,as„c ceiis are p„,ed in s.a^ard g.wd, 
medium a, «. ce„s,we„ in , « we,, form,, ™ 

concemrarion of 0.2% or 2% a^ ,he ce„s „e incubaKd fo, 5 days a, 37 C. As a posu 
,re„ed wid, ,0OuM hemin and as a nega.i.e con.ro, d. ce„s are un.rear.d. A«er 5 days. c.„ , ysa.es a« 
prepared and ana.yzed ,o, .he expression of gamma g.ob.n (a fe.a, marker,. A posi.ive in Ore assay ,s a gamm, 
35 globin level at least 2-fold above the negative control. 

The following polypeptide tested positive in this assay: PR0243. 
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analyze the tissue distribution of transcnpuon, .denufy and localize 
mRNA synthesis and aid in chromosome mapping. 

^hybridization was performed following an opt.mized ver.on oHhe protocol hy Lu and G.UeU ^ 
V • Tl6 176 (1994) usmg PCR-generated labeled nboprobes. Bnefly, formal.n-fixed, paraffin- 
XWt 1.169-176 (1994), *. ffimzed deprotei nated in proteinase K (20 g/ml) for 15minu.es 

embedded human tissues were sectioned, deparaffin.zed,depro a I 33 PI UTP- 

at 3 rc and further processed for * hybnd.zat.on as described by Lu and Gi.lett, supra A I ^ UT 
at 37 C, ana tu hybrid ized at 55°C overnight. The slides 

labeled antisense riboprobe was generated from a PCR product ana y 
W ere dipped in Kodak NTB2 nuclear track emulsion and exposed for 4 weeks. 

^^mmsmi^ were d vac dried . To each 

6.0 pi (125 mCi) of 33 P-UTP (Amersham BF 1002, SA < A)uu ^ 
I tube containing dried "P-UTP, the following ingredients were added: 
J 2.0 ^1 5x transcription buffer 

i 15 1.0/ilDTT(100mM) 

= 2.0 ,1 NTP mix (2.5 mM : 10 each of 10 mM GTP, CTP & ATP + 10 ,1 H.O) 

1 1.0/ilUTP(50/ i M) 
^ 1 .0 fil Rnasin 

1 .0 ii\ DNA template (l^g) 
0 20 1.0flH 2 O 

^ 10-I RNA polymerase (for PCR products T3 = AS, T7 = S, usually) 

Z T t ril ncubated at 37*C for one hour. 1 .0 ,1 RQ1 DNase were added, followed by mcubatio 

25 using program 10 (6 minutes). The t of the fmal product was pipetted on 

(3 minutes). After the final recovery spin, 100 y\ TE were added. M 
DP81 naoer and counted in 6 ml of Biofluor 11. 

The P obt was run on a TBB/urea gel. 1-3 ,1 of the probe or 5 ,1 of RNA Mrk HI were added to 3 ,1 of 
The probe was a 95 . c heat block for three minutes, the gel was immediately placed on .ce. 

loading buffer. After heatmg on a 95 C heat block fo ^ ^ 

30 The wells of gel were flushed, the sample loaded, and run at .80-250 

wrapP ed in saran wrap and exposed to XAR film with an intensifying screen m -70 C freezer one 

overnight. 
^P-H yhridization 

a PrrtrratTrip nt of froze n sections 

^^^^hT^zer placed on aluminium trays and thawed at room temperature for 
35 The slides were removed from the freezer, piace The slides were 

1 j - n «= r incubator for five minutes to reduce condensation. The slides were 
5 minutes. The trays were placed in 55 C mcubator 

fixed for 10 minutes in 4% paraformaldehyde on ice in the fume hood, and washed m 0.5 x 
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, (25 m . 20 x SSC + 975 ml SQ H 2 G). After deproteination in 0.5 ug/ml proteinase K for 
at room temperature (25 ml 20 b>c RNase -free RNAse buffer), the sections 

. tt T M 2 5 ul of 10 mg/ml stock in 250 ml prewarmed RNase tree k 
10 minutes at 37 C (12.5 pi g dehydrated in 70%, 95%, 

were washed in 0.5 x SSC for 10 minutes a, room temperature. The 

100% ethanol, 2 minutes each. 

o ririmtmrm " f puffin-embedded sections 

B - ^^^^^^Tr^TcTand rinsed twice in 2 x SSC at room temperature, for 
5 The slides were deparaffinized, placed in SQ H 2 0, and n 

h .-me The sections were deproteinated in 20 ug/ml proteinase K (500 ul of mg 
5 minutes each time. The sections " „„,„.:„„«. K ( 100 ul in 250 ml Rnase 

u rf iTr 15 minutes) - human embryo, or 8 x proteinase K. (iw ui 
RNase-free RNase buffer; 37 C, 15 minutes) denydra ,ion were performed 

buffer, 37°C, 30 minutes) - formalin tissues. Subsequent nnsing in 0.5 x SSC an 

as described above. 

10 C. Prehybridizatio n formamide) - saturated filter 

^ sl ide S were iaid on, in . piasrie te ,i«d wid, Bo, ^ - SSC d ^ su , fate + 6 m , SQ „ !0) , 

v„n««ed ana hea.ed in *e mrcrowave to, 2 mmuies P ^ ^ 

formamide, 3.75 ml 20 * SSC and 9 ml SQ H.O were added, me 

15 42°C for 1-4 hours. 

D . Hybridization ^ _ ^ ^ ^ ^ 3 ^ ^ 

1 .0 x 10 5 cpm probe and 1 .0 pi tRN A mg/ vorte xinR 50 ul n P mix 

- i«l on ice and 48 ul hybridization buffer were added per slide. After vortexing, a 

j slides were cooled on ice, and 48, ^ ^ ^ 

were added to 50 ul prehybridization on slide. The slides we 

70 E. Washes . ?0 ssc + 15 m i 

* - t u o^r EDTA at room temperature (400 ml 20 x ^ -1- 

1 Washing was done 2 x 10 minutes with 2xSSC, EDTA ^ ^ ^ ^ 

T 0.25M EDTA, V f =4L), followed by RNase A treatment at 37 C for 30m ( ^ 
i R.asebuffer^O^Theslideswerewashe^x,— 

* The stringency wash conditions were as follows: 2 hours at 55 C, 0. 1 SSC, 
25 EDTA, V ( =4L). 

F . Oligonucleotides , cr w<>ri herein The oligonucleotides 

,„ „•„ analysis was performed on a variety of DNA sequences disclosed herein. 

employed for these analyses are as follows. 

(1) DNA44J04J24JiPRgj571 ^rrrTTCAACTG-3 1 (SEQ ID NO: 111) 
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(3 ) DNA38il3J230IEEQ3m A ^xrTCCCGTGTA-3' (SEQ ID NO.117) 

p2 5 -CTATGAAATTAACCCTCACTAAAGGGAGGGGGCCCTTGGTGCTGAGT 

G. Results w^in The results from these 

^7^siswasp e r,o, m «do„,va,ie, y o f DN A! ,<,«d,sc,aseahe re ,n. The 

10 analyses are as follows. 

— ' • ir»HiirpH Hver lnmry and hepatic cirrnuM^. 

in cell carcinoma and osteosarcoma. Acetom.nophen induced liver inj ry 

8 ^L—t P— , ^ ~*. -~ — ' — ' 

□ gastric mucosa and salivary gland. 

W 20 RhejysMonkevj cerebrum and cerebellum. 



(2) DNA52722^229iPEQ215i h - ehest siena , seen over placenta, osteoblasts, injured renal 

Generalized h#i signal seen over many tissues - highest signal 

c „ rd , W.H. peWU an, ,ow„ _ ^ ^ ^ 

*™ aite! ^^ — • — -• — mucosa s> " bMder " 

chondrosarcoma, eye, stomacn, coion, 
30 Acetominophen induced liver injury and hepatic cirrhosis. 

m ^ J1§m ^ s ^. cerebral cortex (rm), hippocampus (rm) 

thyroid, parathyroid, lymph node, nerve, tongue, thymus, . 

gastric mucosa and salivary gland. 

35 o) ummmmmmii human adul , lung , 

High leve, of expression observed in developing mouse and human g ^ 

Eluding bronchia, epithelium, was negative. Expression ta submucosa of human 
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•^hohlnstic cells of uncertain histogenesis in the human 

( 4) DNA35917il207iPRQ2431 ^ cdLS 

Cornelia de Lange syndrome (CdLS) is a congemtal syndrome. That means p 

, inrf .^ved „owlh and small stalure, low pitched cry. small hands and fed. incur 

affected, delayed growtn j s ™ [he oresence of a combination of these characteristics. 

creases. - excessive hod, hair. D,a g „os,s depend, * ^ ^ ^ 

Many o, ihes. characteristics appear mvarytng degrees, in ^^^.a, 

„ that there ,s much more to. 

the syndrome. Although much is known about CdLS, recent reports 

'"This study addiriona, sections of - - b-. l.mbs a. mouse embryos were examined. Mo 
addition, expression was seen in the ganglia of the developmg mner ear, the stgmficance 



30 unclear. 



known to ta affected most severely in *. syndrom. ^ 
Additionally, faint expression was observed at the cleavage 



syndrome. 
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r .. n „fPBQ243mPN» in Xenopus Oocy,es_ 

^T7o ma, - — — Cone <DNA35,17,207, encoding PKC243 ,s — 

and acs in a — preyed by ,he Xenopus cW„ - Drosophila «, r~ supercoiled plasmid DNA 
„„m DNA35917-1207 was prepared b, Qiagen and used fo, i.ec.ion - Xenopus laev.s "~ 
injec.ion o, Xenopus Co* mRNA m,o ven,rov.ge„l blas.omeres induces secondary Owmned, axes 
a Cdl 7, 779-790 (.994,, and Drosophila „ also induces a seconda,y axis when ec,op,ea„ y expresed on ,he 
ven.^ide of me Xenopus embryo <Ho,,ey e.al., ^376:249-253 ( ,995>and Schmid, e, a,., 1 
,21:43,9-4328 (1995,,. The abili.y of «* «, funcion ,„ Xenopus ccc.y.s sugges.s ,ha, .he processes ,nv„,vcd 
in dorsoven.ral paueming have been conserved during evolulion. 
Methods 

Manipulation of Xenopus embryos: 

Adul, female frogs .ere boos.ed wuh 2O0 ,.U. pregnan, mar. serum 3 days before use ^d w d, »0£ 

lhe nex, morning and in yi.ro fer.il.a.ion ofoccy.es was performed b, mixing occy.es wirh m.nced «, s ~m 
sacrifrced m.,e frogs. Developing embryos were mam.ained * s.ag.d according - N.euwxoop and Fa*, 
NormalTableofXenopuslaevis,N.-H.P.Co.,ed.<An,s,erdam,1967>. 

, „ „ », f cvs.eine (pH 7 8, for 10 minules, washed once win, disnlled wa.e, 
Fertilized eggs were dejell.ed w.lh 2% cys.e.ne (pH /.») ror „,yMRSwim 
and .referred ,o 0. , x MBS wi* 5* Ficoll . Fertilized eggs we,, lined on injecuon „ays ,n 0, X MBS w 
7. Ficol, Two-cel, ,ag. developing Xenopus embryo, were inject wi.h 200 pg of pRKS co„,a,n,ng w,l 
.ype chordin (DNA35917-1207, or 200 pg of pRK5 wi.bou, an ins.n as a con.rol. Injec.ed embryos were kep 
, onlays for ano.her . hours, after which .hey were .ransferred lo 0.1 X MBS wi.h 50 mg,m, gen.amycn un.d 
reaching Nieukwkoop stage 37-38. 

ven.raliza.ion of .adpole is visible i„ shor.en.ng - »** of me .,, - .be exp^s.on o to ~ « 
5 gland Th. abilir, of huma. chordin .o func.ion as a vending agen, in Xenopus shows ma, me p, 

ncodedby DN A359,7- 1 207 is nanc.iona, „d influences dorsal-ven,,,, pa,.emi»g in frogs a^ sugges.s ma, me 
passes involved in dorsoven.ral pauerning have been conserved during evolu.io, wi.b mechamsms m 

common between humans, flies and frogs. 
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De posit of Material 



Blvd Manassas, VA 201 10-2209, USA (ATCC): 

„ '. . ATrr Dep. No. DeposUDate. 

Material 1QO _ 

ATrr ?ng526 December 10, 1997 

35 DNA34392-1170 A TC C 2U^zo December 3, 1997 

DNA35917-1207 ATCC 209508 December 10, 1997 

DNA39976-1215 ^rr 709528 December 10, 1997 

DNA35595-1228 ATCC 209528 December 10, 1997 

DNA381 13-1230 ATCC 209530 
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\TCC 209523 December 10, 1997 

DNA34436-1238 ^rr 709492 November 21, 1997 

DNA40592-1242 A ij£ December 10, 1997 

DNA44 176- 1244 ATCC AWM December 10, 1997 

DNA44192-1246 A >^ December 10, 1997 

DNA39518-1247 AUA- ajo December 10, 1997 

DNA44804-1248 a rrr 709570 January 7, 1998 

DNA52722-1229 A JCC 2095 u $ ^ 

DNA41234-1242 209618 ^ ^ 

DNA45410-1250 ^rrr 209619 February 5, 1998 

DNA46777-1253 ATCC * woiy 

• • o thP Rnrlanest Treaty on the International Recognition of 
These deposit were made under the provisions of the Budapest reaty 

the Deposit „, Microorganisms for the Purpose - ~ - * — "J ^ 

Treat, This assures — - • *-* of the deposit r„r 30 years from the date of .epos, Th 

dejts wii, be made avai„h,e hy ATCC under the terms of the Budapest Treaty, and suhjec, to an agreemen 
heln Oe„en,ec h , Inc. and ATCC. which assures permanen, and unrestricted availahriity of the progeny 

„ one determined .M.S. C„t„m,ssio™r of Patents and Trademarks .„ he «n,,ed thereto .ccordm, »3 
„SC § ,22 and me Commissioner's ruies pursuant .herero (induding 3, CFR , ..14 w„h pa„,cu,a, reference 

^The^ssignee of the present application has agreed that if a culture of the materials on deposit should die or 
he los, or destroyed when cultivated under su.tahle condit.on, the materials will he promptly replaced on 
location with another „, the same. Availahilit, of the deposited materia, is no, ,„ he construed as a he « 
I practice the invention ,„ contravention „, the rights granted under m. authorir, of any government ,„ 

niLent is intended as a sing,, illustration „, certain aspects of the invention and any constructs ma. are 
, 1 admission ma. the written description here, con.ained is i„adeo,a,e ,0 enahie 0* practice of any a^ 

pecincillustrationsmatitrepresents. Indeed, various modifications of the invention in add*„„ to mose 
1 described herein will become apparent ,0 those skilled in the „ from the foregomg descrtption a^ ,a„ 
within the scope of the appended claims. 



148 



